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GUESS WHOSE DAD IS
USING OUR NEW HYDROX YL

It’s easy to have your
family sitting in the lap of
luxury.

Just buy our new lower
cost hydroxyl functional
UCAR Solution Vinyl Resins
VAGEF or VAGC.

Thanks to an advance in
our unique solution process
we're able to offer you these
high performance vinyl
copolymers at significant
savings.

They’re perfect for prod-
uct finishes, maintenance
coatings, wood finishes and
inks.

What's more, VAGF and
VAGC are compatible with
a broad range of resins and
modifying agents.

And each can be used to
formulate clear and pig-

UCAR is a registered trademark of Union Carbide Corporation.

FUNCTIONAL VINYL RESINS.

mented thermoplastic and

thermoset coatings. Giving
them toughness, flexibility,
adhesion and hardness. As
well as resistance to water

and chemicals.

To find out more about
our new VAGF and VAGC
resins, contact your local
Union Carbide Sales Repre-
sentative. Or write to us at
UCAR Coatings Resins,
Dept. L4489, 39 Old
Ridgebury Road, Danbury,
CT 06817-0001.

Do it now.

That way, in no time at
all, you and your family will
be sitting pretty.
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Our analytical experts
measure up
to your demands.

If your company uses or manufac-
tures coatings and polymers for
its product line, you've probably
encountered some problems that
have caused havoc to your
operation.

That’s why the DeSoto analytical
laboratory is now available to serv-
ice you.

DeSoto’s team of experts com-
bine their skills in analytical,
organic, physical and polymer
chemistry to provide you with
complete structural analysis; com-
ponent identification; or measure-
ment capabilities that can extend
all the way to parts-per-billion.

Sophisticated, state-of-the-art
equipment will provide you with
documentation that can help define
the reasons for coating failures and
contamination.

Plus, DeSoto's analytical serv-
ices laboratory can do more than
help you to solve your problem.
DeSoto can also assist you with
regulatory compliance analysis...or
with the comparison of two or more
formulas.

If you have a need for high quali-
ty analysis, give DeSoto a call.

After all, it only makes sense to
work with someone who has just
the right chemistry.

U] Fourier Transform Infrared
Spectroscopy (FTIR)

(] Gas Chromatography (GC)

] Gel Permeation
Chromatography (GPC)

] Inductively Coupled
Plasma Spectroscopy (ICP)

[ ] Scanning Electron
Microscopy (SEM)

[ 1 Nuclear Magnetic Res-
onance Spectroscopy (NMR)

[ ] Gas Chromatography/
Mass Spec/Mass Spec
(GC/MS/MS)

Box 5030

1700 S. Mt. Prospect Rd.
Des Plaines, IL 60018
Phone: 312/391-9500
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Evaluation of Corrosion Protection Methods for Magnesium —
F. Mansfeld, S. Kim, and S. Lin

Interlaboratory Testing of Viscosity in the Low Shear Rate
Range (Below 10 Sec ') — Cleveland Society for Coatings
Technology

Low VOC Coatings. General Considerations and Applicability
of Liquid Crystalline Binders — S.P. Pappas

Dissolution Rates of Polymers and Copolymers Based on
Methyl, Ethyl, and Butyl Methacrylate — R.J. Groele and

F. Rodriguez

Highlights of 1989 FSCT “Spring Week”
Annual Meeting — Coatings Worldwide
1989 Annual Meeting and Paint Industries’ Show Advance

" Registration and Housing Forms

Current Paint Show Exhibitors

A Far West Orient

NPCA's Community Service Campaign Underway
CAS Survey Indicates U.S. and Japan Account for 45% of

-Scientific Publications Abstracted

FSCT 50-Year Membership Anniversaries

New York Society Member Charles F. Rohleder

32nd Annual Cleveland Society Technical Conference
Held June 6-7

Solution to June’s Puzzle

Potpourri




Born of a bold and revolutionary new figuration, these particles are made up of
emulsion polymer technology, Rhoplex several smaller spheres fused together.
Multilobe 100 from Rohm and Haas This bulkier particle shape naturally
combines the best benefits of our previous provides brush drag to the paint binder to

- high- performance Rhoplex binders into increase film build. That lessens the need
one economical breakthrough product. _ for expensive thickeners and rheology

~ named for its unusual particle shape. 5 Yet, for all its outstanding cost

kS
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M Multilobe 100 breaksthemold.  |stead of the familiar single-sphere con-

RHOPLEX BINDER

modifiers. As a result, acrylic paint

- The product utilizes our unique new
“»tfg formulations can actually cost less.

Multilobe acrylic emulsion technology, |

Rhoplex and Multilobe are trademarks of Rohm and Haas Company.



benefits, Rhoplex Multilobe 100 won't  No wonder it's gone to the top of our line.

skimp on performance. It gives So why not see how new Rhoplex
house paint the film build, chalk ad-  Multilobe 100 can deliver a better bottom
hesion and exterior durability of line for you. To learn more, contact your

our premium products — Rhoplex  Rohm and Haas technical representative.
AC-388, AC-64 and AC-829. Or write our Marketing Services Depart-

But that's not all. Rhoplex ment, Independence o
Multilobe 100 allows for formu- Mall West, Philadelphia,noHM A i
lation versatility in exterior flat PA 19105. gH nns

and sheen paints ©1988 Rohm and Haas Company. PHILADELPHIA, PA. 19105

DELIVERSA BETTER
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A Far West Orient

Society officers were hosted recently by the Federation at an orientation meeting, held
in Los Angeles as part of “‘FSCT Spring Week’” activities.

This meeting is an annual event affording officers the opportunity to exchange ideas
with their counterparts from other Societies as well as with Federation officers and staff
members. The full-day agenda covers a multitude of items in a format designed to
encourage full participation.

In the lively discussions engendered, major expressions of interest at the local level
focused on member recruitment/motivation, programming, and communications. The
Society representatives expressed varied comments on these and other topics, all of which
provided much food for thought to take back to their constituencies.

To cap off the meeting experience, the Society officers were invited to stay over for the
Federation Board of Directors meeting the following day, and a goodly number did so to
witness the deliberations of that body and gain a better insight into the workings of the
Federation.

Those taking part were pleased with the opportunity to attend, and while none returned
to their Societies with any magic cure for whatever local ills might exist, they did take
with them a better understanding of the Society/Federation relationship and how both can

cooperate to mutual advantage.

Thomas A. Kocis,
Contributing Editor

Vol. 61, No. 774, July 1989 A4



EVALUATION OF CORROSION PROTECTION METH-
ODS FOR MAGNESIUM—F. Mansfeld, S. Kim, and
S. Lin

Journal of Coatings Technology, 61, No. 774, 33 (July 1989)

The corrosion behavior of chrome-manganese conversion
coated or anodized Mg AZ31 with an epoxy coating has
been evaluated by electrochemical impedance spectros-
copy (EIS) during exposure to 0.5 N NaCl. Samples coated
with this commercial procedure survived exposure to 0.5 N
NaCl for two months without pitting. The corrosion protec-
tion of coated Mg can be well characterized by using EIS.

INTERLABORATORY TESTING OF VISCOSITY IN THE
LOW SHEAR RATE RANGE (BELOW 10 SEC™')—
CLEVELAND SOCIETY FOR COATINGS TECHNOLOGY

Journal of Coatings Technology, 61, No. 774, 41 (July 1989)

Viscosity profiles of six coatings samples, three solvent-
based and three water-borne, were determined on a vari-
ety of viscometers both in a shear rate increasing and
decreasing mode. Included were the Bohlin, Carri-Med,
Contraves, Haake Rotovisco, and computer driven Weis-
senberg viscometers. Each sample was run in duplicate at
25°C. Log viscosity-log shear rate profiles for each sample
run were fitted by second order regression. Using the re-
gression coefficients, viscosities were extrapolated to 10.0,
1.0, and 0.1 sec™'. Statistical analysis showed that the
standard deviation of the average viscosity increased as
shear rate decreased. Also, better agreement was seen
between viscometers in the shear rate decreasing than the
shear rate increasing mode. For comparison, manual
Weissenberg, Brookfield ‘relaxation, and Falling Needle
Viscometer data is included.

See Pages 19-26 For
Annual Meeting & Paint Show

Information

LOW VOC COATINGS. GENERAL CONSIDERATIONS
AND APPLICABILITY OF LIQUID CRYSTALLINE
BINDERS—S.P. Pappas

Journal of Coatings Technology, 61, No. 774, 51 (July 1989)

This report begins with a general discussion of advantages
and challenges relating to the formulation of low VOC coat-
ings, introduces the potential for lowering VOCs of air-dry
alkyds by incorporation of liquid crystalline (LC) groups,
and proceeds to on-going studies at North Dakota State
University on novel LC polymers and oligomers for coat-
ings binders, highlighting the studies on air-dry alkyds and
acrylic lacquers. The results of these studies demonstrate
that LC binders form stable nonaqueous dispersions,
which make them potentially attractive for low VOC coat-
ings applications (as well as for reducing oven-sagging of
baked coatings). The results further establish that LC bind-
ers provide unusual combinations of hardness and flexibil-
ity, together with good adhesion and fast dry (in the case of
air-dry alkyds)—properties which are unattainable with
corresponding amorphous binders.

DISSOLUTION RATES OF POLYMERS AND COPOLY-
MERS BASED ON METHYL, ETHYL, AND BUTYL
METHACRYLATE—R.J. Groele and F. Rodriguez

Journal of Coatings Technology, 61, No. 774, 55 (July 1989)

The rate of dissolution (DR) of thin (1 wm) films of various
methacrylate polymers was measured using laser interfer-
ometry. The polymers were all of high (M, > 600 x 10°%)
molecular weight and included homopolymers of methyl
methacrylate (MMA), ethyl methacrylate (EMA), and n-bu-
tyl methacrylate (BMA), as well as copolymers of MMA with
EMA and with BMA. Glass transition temperatures (T)
estimated by differential scanning calorimetry (DSC)
ranged from 36°C [poly (n-butyl methacrylate)] (PBMA) to
115°C [poly (methyl methacrylate)] (PMMA). Films were
applied to silicon wafers by conventional spinning and bak-
ing. The DRs in methyl isobuty] ketone (MIBK) at 30°C
ranged from 0.042 pm/min (PMMA) to c. 150 wm/min
(PBMA). Activation energy, E,, in the limited span of 20-
40° decreased as T, decreased. In agreement with other
workers, E, for PMMA was 25 kcal/mol. However, the E,
dropped almost to half that value for poly (ethyl methacry-
late) (PEMA) and for BMA-rich copolymers.

Journal of Coatings Technology
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formulation variables, call or
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bulletin “Tannin Stain Inhibition
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Federation News

Highlights of 1989 FSCT “Spring Week” Included
Analytical Resources Seminar & Successful Meetings

Los Angeles and the Pacific Ocean pro-
vided the backdrop for the Federation’s
sixth Spring Week, another successful
event highlighted by an outstanding semi-
nar and productive meetings.

Events during the week were: May 16-
17—FSCT Spring Seminar on ‘‘Modern
Analytical Resources: The Coatings Chem-
ist’s Ally”’; May 18—Incoming Society
Officer’s Meeting; May 19—Spring 1989
Board of Directors Meeting.

FSCT Spring Seminar

The one and one-half day program, pre-
sented under the auspices of the Feder-
ation’s Professional Development Commit-
tee, focused on the practical application of
the analytical techniques and problem-
solving capabilities of modern instruments.
The 47 attendees heard Keynote Speaker
Dr. Clifford K. Schoff, of PPG Industries,
Inc., discuss ‘“The Philosophy of Problem-
Solving in Coatings Science and Technol-
ogy.”’ Other topics included Analysis of
Small Samples and Particulates; Use of
Modern Analytical Techniques in the Paint
Laboratory; X-Ray Analytical Methods;
and presentations describing a variety of
practical coating problems and giving ex-
amples of how specific instruments and
techniques were used in their solution.
Open Forum discussions indicated a high
level of interest.

Society Officers Meeting

For the second straight year, all 26 Soci-
eties were represented at the annual orien-
tation session sponsored by the Federation.
This was the 13th such meeting and discus-
sion of Federation and Society affairs was
most informative for the Society Officers,
Federation Officers, and Staff present.

Board of Directors Meeting
Attendance (58): Thirty-five members of
the Board, plus 23 guests (including 5 Past-
Presidents and 13 Society Officers from the
previous day’s meeting).

FSCT Financial Report: First Quarter
Statement indicated that income and ex-
pense are in keeping with the budget of
$2.3 million.

Annual Meeting and Paint Show: The
1988 AM&PS recorded the highest regis-
tered attendance (8,414) and exhibit space

10

(69,760) in Federation history. The 1989
Paint Show is fully reserved, with exhibit
space totaling over 74,000 net square feet.
Programming Committee, under Chairman
George Pilcher, is finalizing the technical
program. We look forward to another suc-
cessful meeting.

Nominations for 1989-90: The slate for
1989-90, presented by the Nominating
Commitee, is:
President-Elect—Kurt F. Weitz, of
Toronto

Treasurer—William F. Holmes, of
Dallas

Executive Committee—Richard M.
Hille, of Chicago (3 years)

Board (At Large)—John A. Lanning, of
Louisville (2 years)
Colin D. Penny, of Baltimore (2
years)

Board (Past-President)—Carlos E.

Dorris, of Dallas (2 years)

John Ballard, of Louisville, had already
been elected to assume the Presidency on
November 10.

There were no nominations from the
floor. Elections will take place at the Fall
1989 Board Meeting in New Orleans,
November 7.

Amendments to By-Laws: First reading
was given to amending Article I, Section
A, Paragraphs (2) and (3) regarding the
continuance of rights of both Society and
Federation Honorary Members to the class
of membership to which they would other-
wise be entitled.

Actions of the Executive Committee:
Committee actions of October 21, 1988,
January 19-20, 1989, and May 18, 1989
were approved by the Board.

FSCT Headquarters Building: President
Geiger, Chairman of the Building Commit-
tee, reported that
after considering
over 20 possible lo-
cations, the Com-
mittee selected
three candidate
sites for additional
study. Of these
three, one is con-
sidered ‘‘best,’’
and negotiations
will proceed short-
ly. Additional de-
tails will follow the
approval of the Ex-
ecutive Committee.

Society Business:

The Mexico Soci-

ety reported on the

successful Statistical Process Control

Seminar (Level 11), held April 6-8. There

were 46 attendees, and the Society did not

require the $3,000 subsidy approved by the

Board last fall. The Society expressed its

appreciation to the Federation for its sup-
port.

Membership Chairman Horace Phillip
announced that three Societies which
achieved the biggest percentage gain in
membership (by size of Society) will re-
ceive Certificates of Appreciation. They
are Montreal, Kansas City, and Pacific
Northwest.

The Birmingham Club announced that it
will hold its 60th Anniversary Jubilee cele-
bration on June 8, with a dinner to be
attended by President and Mrs. Geiger, and
invited Federation members to attend.

The Pacific Northwest Society, noting
the large increase in airfares, requested that
the Federation consider holding the Board
Meeting in the spring on a Saturday to take
advantage of the ‘‘over Saturday night”
reductions in cost. A show of hands among
the Board members revealed a unanimous
assent to this request and it shall be consid-
ered for future meetings.

Journal of Coatings Technology



History Committee: A letter from
Michael Malaga, Chairman of the FSCT
History Committee, was distributed to the
Board members. Mr. Malaga, a Past-Presi-
dent of the Federation, requested the Soci-
eties” assistance in gathering information
on the Constituent Societies for compila-
tion into an overall history of the Feder-
ation.

New Business: Incorporation of the Fed-
eration was discussed, and two resolutions
enabling FSCT counsel to initiate the in-
corporation process were passed unani-
mously. The FSCT Constitution and By-
Laws have been reformed into Articles of
Incorporation and By-Laws, and these
were distributed to the members prior to
the meeting. A final vote on these will be
taken at the Fall Board Meeting.

Honorary Memberships: Two Past-
Presidents had been nominated for Fed-
eration Honorary Membership: Michael
Malaga, of Cleveland, and John Oates, of
New York. The nominations were ap-
proved by the Executive Committee and
the proper notifications made. We are
pleased to announce that both nominations
gained unanimous approval by the Board.
Congratulations Mike and John.

CoMMITTEE REPORTS:

Professional  Development—Chairman
Dr. Richard Himics reported the commit-
tee’s concern with severe analytical errors
reported in proficiency testing. He said that
the Committee will meet with representa-
tives from ASTM and NPCA to make them
aware of the problem. He also indicated
that the membership survey will be repeat-
ed in order to assist the committee in de-
signing better programs.

Educational—Chairman Sidney Lauren
noted that the Hendry Award competition
for best student papers will now accept
submissions of papers with faculty advisor
co-authorship. The papers may be of origi-
nal research or topical review. A proposal
from CalPoly will be considered by the
committee at its June meeting. The propos-
al calls for a program ending with a B.S.
Degree in Coatings Technology.

We sincerely thank the following for
their assistance in holding the 1989 Spring
events: The Professional Development
Committee, and especially Sid Lauren. for
their work in developing an outstanding
seminar program; Mobay Corp., for its
sponsorship of the Society Officers Recep-
tion; Eastman Chemical Products, Inc., for
its sponsorship of the Board of Directors
Reception; and the Los Angeles Society,
for its sponsorship of the Board Luncheon
Reception and its assistance in holding the
Friday tour to Universal City Studios.
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PERFORMANCE,NOT
RAW MATERIAL GOSTS

The idea is to extend your supply
and reduce your titanium dioxide
costs. ZEOLEX® 80, a prime pigment
extender from Huber, has proven itself
to the coatings industry. Paint formula-
tors have used ZEOLEX 80 to replace in
excess of 20% of the TiO, in a given paint
formulation without sactifice of hide, tint
strength, or other performance proper-
ties. Another advantage: The need for
more than one grade of TiO, may be
eliminated. ZEOLEX 80 works with either
flat or enamel grades.

In addition, ZEOLEX 80:

o Lowers gloss and sheen

® Increases brightness

o Improves shelf stability

o Reduces blocking

o Enhances color acceptance

You can depend on unequaled uni-
formity and purity. ZEOLEX 80 is a syn-
thetic pigment and is manufactured
under state-of-the-art computer control,
which ensures conformity to exacting
specifications.

ZEOLEX 80 finds wide application as a
prime pigment extender in coatings, ink,
plastics, and related industries. It is
used in trade sales and industrial paints,
both water and oil-based systems. For
details on how ZEOLEX 80 can work for
you, contact J.M. Huber Corporation,
Chemicals Division, P.0. Box 310,

Havre de Grace, Maryland 21078;
(301) 939-3500.

®

Chemicals Division
Together, we'll make solutions possible.




1989 Annual Meeting to Offer International Perspective
On “Coatings Worldwide: Meeting the Needs of the Nineties”

New Orleans, a city whose heritage
blends many cultures and customs, is an
appropriate setting for the 1989 Annual
Meeting of the Federation, which will fo-
cus on the theme, ‘‘Coatings Worldwide:
Meeting the Needs of the Nineties.'” Three
days of technical sessions, scheduled for
November 8-10, at the New Orleans Hil-
ton, have been developed by Program
Chairman George R. Pilcher, of Hanna
Chemical Coatings Corp., and members of
his committee to explore varied topics of
interest to personnel of the coatings indus-
try internationally.

® To explore the impact of regulatory
activity worldwide, a symposium will be
offered on ‘‘Regulation in the Nineties."
Planned topics and speakers include:

““Proposition 65 Update’—Patrick M.
Meehan, Division Counsel, The Clorox
Company, Oakland, CA

““The Regulatory Aspects of Coat-
ings"'—Dean Simeroth, California Air Re-
sources Board, Sacramento, CA

“‘Health, Safety, and Legislation in the
UK and Europe’’—Kenneth Smith, Man-
ager of Health and Safety, Cray Valley
Products Limited, Waterloo Works Ma-
chen Newport, South Wales, UK

® A symposium on ‘*Advanced Topics
in Coatings Research’” will be presented by
the Professional Development Committee.
Included in the presentations are the fol-
lowing:

“‘Collaboration—A European Approach
to Research”—J.A. Bernie, Managing Di-
rector, The Paint Resecarch Association,
Teddington, Middlesex, England.

‘“Lasers, Light, and Liquid Crystalline
Thin-Film Coatings—C.E. Hoyle, M.A.
Trapp, and C.P. Chawla, Department of
Polymer Science, University of Southern
Mississippi, Hattiesburg, MS

“‘Formation and Properties of Thermo-
setting and High Temperature Poly-
mers’'—John K. Gillham, Professor, Poly-
mer Materials Program, Department of
Chemical Engineering, Princeton Universi-
ty, Princeton, NJ

““Statistical Evaluation of Structure-
Properties Relationships in Novel Auto-
motive Clearcoat Concepts’’—K.J.H.
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Kruithof and H.J.H. van den Haak, Auto-
motive Finishes Research Center, Akzo
Coatings Nederland by, Sassenheim, The
Netherlands

““A New Class of Radical Scavengers
for Coatings’’—M.S. Holt and Andrew
Mar, Additives Division, CIBA-GEIGY
Corp., Ardsley, NY.

® A symposium on ‘‘Raw Materials in
the Nineties’” will discuss the global out-
look for raw materials. Speakers and topics
include:

“*Supply and Demand of Petrochemical
Feedstocks Worldwide''—lan Harris,
Market Manager, Trade Polymers, Rohm
and Haas Co., Philadelphia, PA

““Supply and Demand of Agricultural
Feedstocks Worldwide’'—William Reutz,
General Sales Manager, International Oil
Seed Processing, Cargill Incorporated.
Minneapolis, MN

“*Supply and Demand of TiO, World-
wide”—Wiley Greer, E.I. du Pont de Ne-
mours & Co., Wilmington, DE.

® The uses of computers in meeting the
needs of the coatings industry is the focus
of a session in which Dr. Peter J. Hunt, of
Productivity Management Consultants,
Clearwater, FL, will present the plenary
lecture (See June, JCT). Dr. Hunt's pre-
sentation is entitled, **A Quality Manage-
ment for the 1990s.”" Additional topics to
be discussed are:

*‘Measurement and Analysis of Coatings
Properties”’—T.F. Rehfeldt, The Sherwin-
Williams Co., Chicago, IL

“*The Color Computer Comes of
Age’—James T. De Groff, of Colortec
Associates, Inc., Oldwick, NJ.

® The Corrosion Committee will offer a
symposium on *‘New Approaches to Cor-
rosion Evaluation.’ Included in the pre-
sentations will be:

“The Mechanism of Degradation™—
John Gerlock, Polymer Science Depart-
ment, Ford Motor Co., Dearborn, MI

“‘Development of a Self-Priming Top-
coat Using Theoretical and Statistical For-
mulation Design""—Charles R. Hegedus.
Materials Engineer, Naval Air Develop-
ment Center, Acrospace Materials Divi-
sion, Warminster, PA

““Cyclic Methods of Accelerated Corro-
sion Testing""—Steve Lane, of South Flor-
ida Test Service, Miami, FL, and Nigel
Cremer, C&W Specialist Equipment, Cra-
ven Arms, Shropshire, England

“‘Impedance  Spectroscopy"—Richard
D. Granata, Associate Director, Corrosion
Laboratory, Lehigh University, Bethle-
hem, PA

® The Federation's Manufacturing
Committee Seminar on **Manufacturing

for Quality and Profitability in the Nine-
ties”” will offer the following:

““Integrating Safety and Quality to Im-
prove Overall Operations”’—Theodore C.
Kughler, Jr., Manager of Quality, Chemi-
cals and Pigments Department, E.I. du
Pont de Nemours & Co., Inc., Wilming-
ton, DE

“‘Quality—How It Can Add to Profit-
ability”’—Pat Donnally, Philip Crosby &
Associates, San Jose, CA

“Effective Material Utilization to Im-
prove Quality and Reduce Cost and
Waste”'—Charles Rooney, President, Orr
& Boss, New York, NY.

® Scheduled papers to be presented on
behalf of overseas organizations include:

“‘High Technology and Environmental
Protection’'—Paul Getenholm, of Scandi-
navian Paint and Printing Ink Research In-
stitute, Horsholm, Denmark (presented on
behalf of Scandinavian Paint and Varnish
Technologists)

*‘Evaluation Method on Photodegrada-
tion of Paint Films by Using ESR Spec-
trometer”’—Kiyoshi Hikita, Coatings Di-
vision, Nippon Oil & Fats Co. Ltd.,
Tokyo, Japan (presented on behalf of Japan
Society of Colour Material)

Other scheduled program features in-
clude:

® Keynote Address

® Mattiello Lecture, **Learning to Leap:
Rising to the Technical Challenge of
Today's Coatings Industry,”” by Dr.
Marco Wismer, formerly Vice Presi-
dent, Science and Technology, PPG
Industries, Inc. (see April JCT).

® Roon Awards Competition papers.
® Constituent Society papers.

Serving with Mr. Pilcher on the Program
Committee are: Vice-Chairman—Gary
Gardner, Tnemec Co., Inc.; Adrian Ad-
kins, Schoofs Inc.; Mary G. Brodie, The
Sherwin-Williams Co.; David Graham,
Lilly Industrial Coatings, Inc.; Richard M.
Hille, General Paint & Chemical Co.;
Richard J. Himics, Daniel Products Co.;
Terryl Johnson, Cook Paint & Varnish
Co.; and Percy E. Pierce, PPG Industries,
Inc.

Paint Industries’ Show

The Paint Industrics’ Show—the largest
and best international exhibit of its kind in
the world—will feature attractive exhibitor
displays devoted to a wide variety of raw
materials, production equipment, contain-
ers, laboratory apparatus. testing devices,
and services furnished to the coatings man-
ufacturing industry.

The purpose of the Show is to provide
attendees with an opportunity to learn of
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Here’s the answer

Making your coatings look their

Only Henkel can offer all of these fine time-proven products—

e N AR ot

* Foamaster®Defoamers * Nopcocide®Mildewcide
* Nopcosperse®Dispersants « DSX Rheology Modifiers
» Capcure” Epoxy Curing Agents « Texaphor®Anti-settling Agents
* Perenol” Flow Modifiers * Photomer®Monomers & Oligomers

Henkel Corporation
Coating Chemicals

For your answer, please phone/write: 300 Brookside Avenue
Ambler, Pennsylvania 19002-3498

SALES OFFICE 1-800-445-2207

IN CHICAGO 312-579-6198
TECHNICAL SERVICE 1-800-648-2502
BUSINESS OFFICE 1-800-624-2339



the latest developments in these products
and services. Key personnel from the top
technical and sales staffs of exhibitors will
be on hand. More than 220 exhibitors from
the U.S., Canada, and Europe, will utilize
almost 74,000 net square feet of exhibit
space at the Show. Exhibit hours will be
11:00-5:30 on Wednesday; 9:00-5:30 on
Thursday; and 9:00-3:00 on Friday.

The Paint Show will be held at both
the New Orleans Hilton’s Exhibition Hall
and at the adjacent Rivergate Exhibition
Center.

Hotels and Reservations

Nine hotels in New Orleans have re-
served blocks of rooms for the Annual
Meeting and Paint Show. The Federation
co-headquarters hotels will be the Mar-
riott and the New Orleans Sheraton.

The other cooperating hotels are: Meri-
dien, Monteleone, Omni Royale Orleans,
Westin Canal Place, Doubletree, Holiday
Inn Crowne Plaza, and the Hilton River-
side and Towers. The Monteleone and
Omni Royale Orleans are located in the
French Quarter. All hotel reservations
will be processed by the Greater New
Orleans Tourist and Convention Commis-
sion, which will accept only the official
housing form furnished by the Feder-
ation.

Special Air Fares

Delta Air Lines, in cooperation with the
FSCT, is offering a special discount fare
which affords passengers a 40% minimum
savings off their round trip, undiscounted
day coach fares for travel to the FSCT
Annual Meeting and Paint Industries’
Show on the airlines’ domestic systems.
The discount from Canada is 35%.

To take advantage of this discount, you
must: (1) Travel between November 4-14,
1989; (2) Purchase tickets at least seven
days in advance; (3) Phone 1-800-241-
6760 for reservations. Immediately refer-
ence the FSCT file number: U0235. The
special fares are available only through this
number.

Discounts are good for both direct and
connecting flights to New Orleans. If you
use a travel agent, have your reservations
placed through the toll-free number to ob-
tain the same fare advantages.

Spouses Activities

The Spouses Program of Activities will
begin on Wednesday, November 8, with a
get-acquainted wine and cheese social in
the Mardi Gras Ballroom of the Marriott.
On Thursday, there will be a deluxe motor
coach tour of the city, featuring the French
Quarter, the elegant Garden District, the
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shores of Lake Pontchartrain, the unique
St. Louis III Cemetery, and a visit to
Germaine Wells’ Mardi Gras Museum.
Lunch will be served during the tour at the
famous Arnaud’s Restaurant in the French
Quarter. Spouses’ registration also in-
cludes Continental Breakfast which will be
served at the Marriott on Thursday and
Friday mornings.

Host Committee

General co-chairmen of the 1989 An-
nual Meeting Host Committee are Thad
Broome, of J.M. Huber Corp., and his
wife Ginny. Assisting them are the fol-
lowing subcommittee chairmen: Informa-
tion Services—Berger Justen, Justen &
Associates; Program Operations—Bill

Mehaffey, Mehaffey & Daigle, Inc.;
Registration Area—Rick Rawle, Sunbelt
Coatings, Inc.; Federation Exhibit—Dan
Dixon, Engelhard Corp.; and Spouses’
Program—Gerald Mattson, University of
Southern Mississippi, and his wife Bren-
da.

NPCA to Meet Same Week

The National Paint and Coatings Associ-
ation will hold its annual meeting on
November 6-8, 1989, at the New Orleans
Hilton. Persons wearing NPCA badges
(who sign up at special registration desks at
the Hilton and the Rivergate) will be ad-
mitted to the Paint Show on Wednesday
only, with the compliments of the Feder-
ation.

.

Every child likes to play “grown-up”, but no child should have to
suffer the very grown-up symptoms of childhood cancer.

At St. Jude Children's Research Hospital, we're fighting to put
an end to this senseless loss, and we're working toward a day
when no innocent “grown-up” will lose her life to cancer.

To find out how you can help, write to St. Jude, 505 N. Parkway,
Memphis, TN 38105, or call 1-800-238-9100.

ST.JUDE CHILDREN'S
. RESEARCH HOSPITAL
Danny Thomas, Founder
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Tinuvin® 1130:

The only liquid benzotriazole UVA.
Now water-based coatings can take
their place in the sun.

To fight the damaging
effects of sunlight and
weather, water-based coatings
need UV protection. The kind
of broad spectrum protection
only a benzotriazole UV
absorber can provide.

Traditionally, benzotria-
zoles and other UVAs have
been powders. Powders are
not easily dispersed in water-
borne coatings without add-
ing solvents. Even then, these
UVAs may recrystalize (see
photo).

But now there’s Tinuvin
1130. It's liquid. And it’s as
quickly and easily dispersible
in water as it is soluble in sol-
vents. So it can be added
directly to the waterborne
coating system with agitation.
That means easier handling
and lower energy use during
manufacturing. And it means
higher efficiency protection
for waterborne coatings, so
they can last for years without
yellowing or delamination.

Water-based maintenance
coatings formulated with
Tinuvin 1130 have the best

//

Left: Clear emulsion-based coating formu-
lated with liquid Tinuvin 1130 UVA

Right: Clear emulsion-based coating for-
mulated with a standard solid UVA

chance to meet the tough
industry standards for dura-
bility and low VOC.

Versatile Tinuvin 1130 is
also well-suited for high-
solids thermosetting systems,
such as automotive clear top-
coats and waterborne base
coats. It performs just as well
in clear wood finishes and var-
nishes. And for even greater
UV protection, Tinuvin 1130
works synergistically with
Tinuvin 292 or Tinuvin 440
hindered amine light
stabilizers.

For technical literature or
a free product sample of Tinu-
vin 1130, call us today at 800

431-1900 (in
New York,
914 347-
4700). Or
write to:
CIBA-GEIGY
Corporation,
Additives Division,
Seven Skyline
Drive, Hawthorne,
NY 10532.

CIBA-GEIGY



We're Reichhold—
world leaders in coating resins for over 60 years.
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Since 1927, our products, such as Beckosol®
Beckamine® Lustralite® and Epotuf® have been
synonymous with the advancements in coatings
technology. Together, let us continue this tradition
by providing you with the products which will
assure your success in the marketplace. Contact
your local Reichhold sales representative or Bill
Winters, Product Manager, Coating Resins, Coat-
ing Polymers and Resins Division of Reichhold
Chemicals, Inc. 800/874-0868 or, in Florida,
800/342-3227.

REICHHOLD




Regulatory
UPDATE

JULY 1989

This digest of current regulatory activity pertinent to the coatings industry is
published to inform readers of actions which could affect them and their firms, and
is designed to provide sufficient data to enable those interested to seek additional
information. Material is supplied by Roy F. Weston, Inc., Washington, D.C

EPA Proposes Test Rule for 1,6-Hexamethylene Diisocyanate
(HDI)—EPA is proposing a test rule under Toxic Substances
Control Act (TSCA) Section 4 for 1,6-Hexamethylene Diisocy-
anate (HDI) that would require manufacturers and processors to
test HDI for oncogenicity, mutagenicity, reproductive toxicity,
developmental toxicity, neurotoxicity, pharmacokinetics, and
hydrolysis. HDI is used in resins and trimers in polyurethane paint
systems and EPA finds the greatest potential occupational expo-
sure to HDI in coating application operations, specifically auto-
body repair operations. See 54 Federal Register 21240 (May 17,
1989).

The proposed rule is in response to the Interagency Testing
Committee’s (ITC) designation of HDI for health effects consid-
eration in its 22nd report. EPA is proposing that persons who
manufacture and/or process, or who intend to manufacture and/or
process HDI, other than as an impurity, at any time from the
effective date of the final test rule to the end of the reimbursement
period, be subject to the testing requirements in the proposed rule.

Comments are due in triplicate before July 17, 1989, to Docket
No. OPTS-42107, TSCA Public Docket Office, (TS-793), Office
of Pesticides and Toxic Substances, U.S. EPA, Room NE-G004,
401 M Street, S.W., Washington, D.C. 20460. If persons request
an opportunity to submit oral comments by July 3, 1989, EPA will
hold a public meeting on this rule in Washington, D.C. For further
information, contact Michael M. Stahl, Director, TSCA Assistance
Office, (TS-799), Office of Toxic Substances, Room EB-44, U.S.
EPA, 401 M Street, S.W., Washington, D.C. 20460, (202) 554-
0551.

Food and Drug Administration (FDA) Considering Safe
Use of Partial Sodium Salt of Ethylene-Acrylic Acid Copoly-
mer—FDA is considering a petition filed by Muchelman, Inc., re-
questing regulations be amended to provide for the safe use of the
partial sodium salt of ethylene-acrylic acid copolymer, used as an
adhesive component in laminates that contact dry food. See 54
Federal Register 23540 (June 1, 1989).

For further information, contact Edward J. Machuga, Center for
Food Safety and Applied Nutrition, (HFF-335), Food and Drug
Administration, 200 C Street, S.W., Washington, D.C. 20204,
(202) 472-5690.

EPA Proposes to Exempt Copper Phthalocyanine Pigments
from SARA Toxic Chemical Reporting and Requests Com-
ments on Community Right-to-Know Delisting Process—EPA
is proposing to exempt Pigment Blue 15, Pigment Green 7, and
Pigment Green 36 under the “copper compounds” category from
reporting requirements of Section 313 of the Superfund Amend-
ments and Reauthorization Act of 1986 (SARA). See 54 Federal
Register 20866 (May 15, 1989).

In addition, EPA is seeking comments on how to approach a
number of issues relating to the chemical categories listed under
Section 313. There are 20 listed categories in Section 313 and there
are hundreds of chemicals within these categories. EPA is con-
cerned about the resources and time that could be required if it
continues its current approach to evaluating delisting petitions. It
has proposed four options:

1) keep the 20 listed categories, respond to petitions to delete
named chemicals from a category but give second priority to

these petitions as compared to petitions to delist individually-
listed chemicals;

2) subcategorize the listed categories by chemical structure;

3) independently evaluate the thousands of chemicals within
the listed categories to determine if the chemicals meet the
toxicity criteria of Section 313; or

4) keep the 20 listed catagories and consider delisting petitions
only for individually-listed chemicals or for an entire listed
category.

EPA would consider each listed category as an inseparable unit
for this purpose.

Comments should be sent in triplicate by July 14, 1989, to OTS
Docket Clerk, TSCA Public Docket Officer, U.S. EPA, Mail Stop
TS-793, Room NE-G004, 401 M Street, S.W., Washington, D.C.
20460, Attn: Docket Control No. OPTS-400030. For further
information, contact Robert Isreal, Acting Petition Coordinator,
Emergency Planning and Community Right-to-Know Information
Hotline, U.S. EPA, Mail Stop OS-120,401 M Street, S.W., Wash-
ington, D.C. 20460, (800) 535-0202, or in Washington, D.C. or
Alaska, (202) 479-2449.

The Regulatory Update is made available as a service to FSCT members, to assist them in making independent inquiries about matters of particular

interest to them. Although all reasonable steps have been taken to ensure the reliability of the Regulatory Update, the FSCT cannot guarantee its
completeness or accuracy.
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Food and Drug Aministration (FDA) Allows Safe Use of
Colorant for Polymers—The FDA, in granting a petition filed by
CIBA-GEIGY Corporation, has changed its food additive regula-
tions to allow for the safe use of 3,3'-[(2,5-dimethyl-1,4-pheny-
lene)bis[imino( 1 -acetyl-2-ox0-2,1-ethanediyl)azo]|bis[4-chloro-N-
(5-chloro-2-methylphenyl)-benzamide] as a colorant for polymers
intended to contact food. See 54 Federal Register 21052 (May 16,
1989).

This amendment became effective May 16, 1989; written
objections and requests for a hearing were due by June 15, 1989.
For further information, contact Marvin D. Mack, Center for Food
Safety and Applied Nutrition, (HFF-335), Food and Drug Admini-
stration, 200 C Street, S.W., Washington, D.C. 20204, (202) 472-
5690.

EPA Extends Comment Period on Advance Notice of Pro-
posed Rulemaking (ANPRM) Considering Possibility of List-
ing Methyl Chloroform and Carbon Tetrachloride Under the
Montreal Protocol—EPA announced in an ANPRM that it was
considering the possibility of adding methyl chloroform (1,1,1-
trichloroethane) and carbon tetrachloride to the list of ozone-
depleting chemicals regulated under the Montreal Protocol on
Substances that Deplete the Ozone Layer and the EPA rule imple-
menting the Protocol. See 53 Federal Register 30566 (August 12,
1988). [See June 1989 FSCT Regulatory Update and also see 54
Federal Register 23495 (June 1, 1989)].

EPA extended the comment period on this ANPRM to July 1,
1989 with written comments to be sent to Docket (A-89-09), Air
Docket, First Floor-Waterside Mall, Room 1500, LE131, U.S.
EPA, 401 M Street, S.W., Washington, D.C. 20460. For further in-
formation, contact Karla Perri, Division of Global Change, OAIAP,
Office of Air and Radiation, (ANR-445), U.S. EPA, 401 M Street,
S.W., Washington, D.C. 20460, (202) 475-7496

Occupational Safety and Health Administration (OSHA)
Proposes New Exposure Standards for 4,4' Methylenediani-
line (MDA)—OSHA proposed new standards for exposure to
MDA, including reducing the eight-hour time-weighted average
(TWA) to 10 parts per billion (ppb), and establishing a short-term
exposure limit (STEL) to 100 ppb. See 54 Federal Register 20672
(May 12, 1989).

MDA is used in the production of elastomers, coatings, adhe-
sives, sealants, pigments, and dyes, etc. The proposed rule also
includes related provisions to reduce risk of exposure. For the most
part, the provisions being proposed by OSHA were recommended
by the MDA Mediated Rulemaking Advisory Committee (52 FR
26776).

Comments and requests for a hearing were due before June 26,
1989. For further information, contact James F. Foster, Director,
Office of Public Affairs, OSHA, Room N-3641, 200 Constitution
Avenue, N.W., Washington, D.C. 20210, (202) 523-8151.

EPA Proposes to Change Test Rule Requirements Under
Toxic Substances Control Act (TSCA)—EPA is proposing to
change TSCA regulations to change the treatment of certain small
quantity manufacturers to that for processors under the current reg-
ulations. See 54 Federal Register 21238 (May 17, 1989).
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The proposed rule would remove the requirement that certain
small-quantity manufacturers file letters of intent to test and ex-
emption applications at the early stage of a test rule, but still reserve
the right to require compliance later, if necessary. The proposed
rule would change the timing of submissions of study plans prior to
initiation of testing.

Comments marked (OPTS-42052G) were due June 16, 1989.
For further information, contact Michael M. Stahl, Director, TSCA
Assistance Office, (TS-799), Office of Toxic Substances, Room
EB-44, U.S. EPA, 401 M. Street, S.W., Washington, D.C. 20460,
(202) 554-1404.

Occupational Safety and Health Administration (OSHA)
Allows More Flexibility in Compliance Methods—OSHA is
proposing more specific guidance detailing when respiratory pro-
tection can be used for worker exposure to toxics instead of con-
trolling exposure via engineering controls. Requirements regard-
ing short-term exposures for benzene (standards promulgated 52
FR 34460), formaldehyde (standards promulgated 52 FR 46168),
and ethylene oxide (standards promulgated 53 FR 11414) may be
changed as a result of this rulemaking. See 54 Federal Register
23991 (June 5, 1989).

OSHA’s methods of compliance policy requires that employers
use feasible engineering controls to prevent employee exposures
from exceeding permissible levels, specifically for all exposures to
airborne toxic substances and the 600 substances in Table 2. How-
ever, OSHA has set specific types of allowances and situations
where engineering controls are not required and respirator use is
permitted (e.g., standards for acrylometrile for maintenance and re-
pair, and vessel cleaning). OSHA is seeking comment on whether
these types of allowances should be incorporated into the general
methods of compliance provisions.

Comments and requests for a hearing should be submitted by
October 3, 1989, in quadruplicate to Tom Hall, OSHA, Division of
Consumer Affairs, Docket No. H-160, Room N-3637, U.S. Depart-
ment of Labor, 200 Constitution Avenue, N.W., Washington, D.C.
20210. For more information, contact James F. Foster, Office of
Public Affairs, OSHA, Room N-3649, U.S. Department of Labor,
200 Constitution Avenue, N.W., Washington, D.C. 20210, (202)
523-8151.

EPA Proposes Significant New Use Rule (SNUR)—EPA , un-
der Section 5(a)(2) of the Toxic Substances Control Act (TSCA),
is proposing a SNUR for 1.3-Benzenediamine, 4(1,1-Dimethyl-
ethyl-ar-methyl. See 54 Federal Register 23226 (May 31, 1989).

Persons who intend to manufacture, import, or process this sub-
stance for a significant new use (e.g.. other than what the previ-
ously-approved premanufacturing Notice specified) would be
required to notify EPA at least 90 days in advance of such activity
if EPA finalizes the SNUR.

Comments are due by July 31, 1989, in triplicate, to Document
Processing Center, (TS-790), Docket No. OPTS-60572, Office of
Toxic Substances, U.S. EPA, Room L-100, 401 M Street, S.W.,
Washington, D.C. 20460. For further information, contact Mi-
chael M. Stahl, Director, TSCA Assistance Office, (TS-799),
Office of Toxic Substances, U.S. EPA, Room EB-44, 401 M
Street, S.W., Washington, D.C. 20460, (202) 554-1404.
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Food and Drug Administration (FDA) Considering Safe
Use of Polyoxymethylene Copolymers and Homopolymers
Stabilizer—FDA is considering a petition filed by CIBA-GEIGY
Corporation to amend its food additive regulations to allow for safe
increased use of ethylenebis (oxyethylene)-bis-(3-rert-butyl-4-hy-
droxy-5-methylhydrocinnamate as a stabilizer for polyoxymeth-
ylene copolymers and homopolymers intended for food-contact
use. See 54 Federal Register 23268 (May 31, 1989).

For further information, contact Marvin D. Mack, Center for
Food Safety and Applied Nutrition, (HFF-335), Food and Drug
Administration, 200 C Street, S.W., Washington, D.C. 20204,
(202) 472-5690.

June 15, 1989
polymers. (See this issue.)

June 16, 1989
under TSCA. (See this issue.)

June 26, 1989

July 1, 1989

July 1, 1989
required. (See April 1989 issue.)

July 14, 1989

July 17, 1989
July 31, 1989

October 3, 1989
exposure. (See this issue.)

January 1, 1990

October 26, 1990

Food and Drug Administration (FDA) Considering Safe
Use of Stabilizer for Polymer—FDA is considering a petition
filed by CIBA-GEIGY Corporation proposing regulations be
amended to allow for the safe use of 2-methyl-4,6-
bis[(octylthio)methyl]phenol as a stabilizer for polymers used as
adhesives, gaskets, cements, repeat-use rubber articles, and paper
additives in contact with food. See 54 Federal Register 23540
(June 1, 1989).

For further information, contact Julius Smith, Center for Food
Safety and Applied Nutrition, (HFF-335), Food and Drug Admin-
istration, 200 C Street, S.W., Washington, D.C. 20204, (202)472-
5690.

SUMMARY CALENDAR OF REGULATORY ACTIONS

Comments were due to FDA concerning requests for a hearing on use of colorant for

Comments were due to EPA concerning treatment of certain small quantity manufacturers

Comments were due to OSHA on new regulations governing exposure to MDA. (See this issue.)

Comments were due to EPA on ANPRM suggesting possibility of listing 1,1,1-trichloro-
ethane and carbon tetrachloride under Montreal Protocol. (See this issue and June 1989 issue.)

Mandatory use of new EPA RCRA manifest form and OMB Burden Disclosure statement
Comments due to EPA on proposed exemption of copper phthalocyanine pigments from

toxic release reporting under SARA. (See this issue.)

Comments due to EPA on proposed test rule for 1,6-hexamethylene diisocyanate. (See this issue.)
Comments due to EPA on proposed Significant New Use Rule. (See this issue.)

Comments due to OSHA on increased use of respiratory protection for compliance with worker

New Jersey limits on VOC content on architectural coatings effective. (See May 1989 issue.)

UST financial assurance requirements deadline for nonpetroleum companies with a net worth
of less than $20 million. (See May 1989 issue.)
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67th Annual Meeting

54th Paint Industries’ Show
November 8, 9, 10, 1989
The New Orleans Hilton and

1s, Louisiana

TO OUR MEMBERS AND FRIENDS
OF THE FEDERATION EVERYWHERE:

It is a pleasure for me to invite all those associ-
ated with the coatings manufacturing industry
to attend the Federation's 67th Annual Meet-
ing and 54th Paint Industries’ Show in "The
Crescent City," New Orleans, November 8-10.

This year marks the initial visit of these popular
Federation events to New Orleans. The Paint
Industries’ Show, coming off a record year in
1988, will be even bigger, with almost 74,000
net square feet of exhibit space at the New
Orleans Hilton Exhibition Hall and at the adja-
cent Rivergate Exhibition Center.

Running concurrently with the Paint Show will
be the technical Program Sessions with the
theme - "Coatings Worldwide: Meeting the
Needs of the Nineties." Presentations will
focus on the increasingly international aspects

of the coatings industry and the technology
required for future progress.

The locals call it "The Big Easy”; everyone else
callsit"Fun.” To the Coatings Industry in 1989,
New Orleans means the largest and finest
exhibition of materials, equipment, and ser-
vices in the world — and — programming to
help you to better prepare for the future.

¢ )\z?%

James E. Geiger
President, FSCT

Rivergate Exhibition Center

All photographs of New Orleans ©1989, Susan Leavines, Orleans Photography



FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY
1989 ANNUAL MEETING AND PAINT INDUSTRIES' SHOW/
THE NEW ORLEANS HILTON AND THE RIVERGATE
\WEDNESDAY, THURSDAY, AND FRIDAY, NOVEMBER 8, 9, 10, 1989

The combined Annual Meeting and Paint Industries’ Show is a major educational
activity of the Federation. This international coatings manufacturing industry event
consists of three days of technical program sessions and exhibits, running concur-
rently. Registration is required for admission.

"COATINGS WORLDWIDE: MEETING
THE NEEDS OF THE NINETIES”

The theme of the 1989 Annual Meeting underscores
the coatings industry’s heightened awareness that it is
partofaglobal marketplace, and that all areas of interest
and endeavor are being viewed from an increasingly
international perspective. Programming will focus on
such areas pertinent to the “Decade of the Nineties” as
raw material availability, uses of computers, environ-
mental regulations, new approaches for corrosion
control, manufacturing for excellence, and advanced
topics on the “cutting edge” of the industry.

Also on the program will be the Mattiello Memorial
Lecture, Roon Award Papers, Society Papers, and Sem-
inars. Speakers will come from throughout the world of
coatings science and manufacture.

ANOTHER RECORD PAINT SHOW WILL
FEATURE LATEST PRODUCTS/SERVICES

OF MORE THAN 220 EXHIBITORS

The Paint Industries” Show — the largest and best inter-
national exhibit of its kind in the world — will feature
attractive exhibitor displays devoted to a wide variety of
raw materials, production equipment, containers, labo-
ratory apparatus, testing devices, and services furnished
to the coatings manufacturing industry.

The purpose of the Show is to provide attendees withan
opportunity to learn of the latest developments in these
products and services. Key personnel from the top
technical and sales staffs of exhibitors will be on hand.
More than 220 exhibitors from the U.S., Canada, and
Europe, will utilize almost 74,000 net square feet of
exhibit space at the Show. Exhibit hours will be 11:00
- 5:30 on Wednesday; 9:00 - 5:30 on Thursday; and
9:00 - 3:00 on Friday.

The Paint Show will be held at both the New Orleans
Hilton’s Exhibition Hall and at the adjacent Rivergate
Exhibition Center.

HOTELS/RESERVATIONS: MARRIOTT
AND SHERATON CO-HEADQUARTERS

Nine hotels in New Orleans have reserved blocks of
rooms for the Annual Meeting and Paint Show. The
Marriott and Sheraton will be the co-headquarters
hotels.

The other cooperating hotels are: Meridien, Montele-
one, Omni Royal Orleans, Westin Canal Place, Double-
tree, Holiday Inn Crowne Plaza, and the Hilton. The
Monteleone and Omni Royal Orleans are located in the
French Quarter.

Rooms are subject to an 11% occupancy tax plus a
$2.00 per room night city ordinance tax. All hotel
reservations will be processed by the FSCT Housing
Bureau. Phone reservations will not be accepted. You
will receive an acknowledgment of your reservation
from the Housing Bureau. This is not the hotel confir-
mation; that will be sent to you directly from the hotel
to which you have been assigned.

Reservations for the Hilton will be accepted for arrival
beginning Wednesday, November 8, only. Any reser-
vations requesting the Hilton for arrival prior to Novem-
ber 8 will be assigned to another hotel.

Requests for accommodations at either the Marriott or
Sheraton will be limited to ten rooms per company. A
parlor counts as one room. All hotels require deposits.
Please mail your deposit directly to the hotel. Additions,
changes, and cancellations must be submitted in writ-
ing directly to the hotel in which you have been
confirmed. (Al hotels are in New Orleans, LA — zip
codes in parens.)

Marriott Westin Canal Place

Canal & Chartres Sts. (70140) 100 Rue Iberville (70130)
Sheraton Doubletree

500 Canal St. (70130) 300 Canal St. (70140)
Meridien Holiday Inn Crowne Plaza
614 Canal St. (70130) 333 Poydras St. (70130)
Monteleone Hilton

214 Rue Royale (70140) Poydras at the Mississippi
River (70140)
Omni Royal Orleans d

621 St. Louis St. (70140)



HOTEL ROOM AND SUITE RATES

Map Suites
No. Hotel Singles Doubles/Twins 1 BR 2 BR
7177 7Marriott B Slilé 7 $128 7 37360—400 S4é8—528 7
2 Sheraton 115 130 183-310-480 310-705
Towers 135 170 480-600 705
3 Meridien 95 105 275 & up 500 & up
4 Monteleone 92 104 215425 325-550
5 Omni Royal Orleans 99,140,165 160,185 310,350 475,515
6 Westin Canal Place 15 130 350-425 525-600
7 Doubletree 85 95 160-200 300-400
8 Holiday Inn
Crowne Plaza 95 110 226-446 349-592
9 New Orleans
Hilton 115 135 290950 375:1125
Towers 165 185 575-950 725-1100
T ——

All hotels require a first-night room deposit. Please send directly to hotel.
*Reservations at the Hilton will be accepted for arrival beginning Wednesday, November 8, only.

(1) Marriott
Canal & Chartres Sts. (70140)

(2) Sheraton
500 Canal St. (70130)

(3) Meridien
614 Canal St. (70130)

(4) Monteleone
214 Rue Royale {70140)

[S)  Omni Royal Orleans
621 St. Louis St. (70140)

(6] Westin Canal Place
100 Rue Iberville (70130)

(7) Doubletree

300 Canal St. (70140)

(8) Holiday Inn Crowne Plaza
333 Poydras St. (70130)

(9)  New Orleans Hilton
Poydras at the Mississippi
River (70140)




1989 FSCT ANNUAL MEETING AND PAINT INDUSTRIES' SHOW
NEW ORLEANS HILTON AND RIVERGATE, NEW ORLEANS, LA
\WEDNESDAY, THURSDAY, AND FRIDAY, NOVEMBER 8, 9, 10

APPLICATION FOR HOTEL ACCOMMODATIONS

Mail to: FSCT Housing Bureau
1520 Sugar Bowl Dr.
By 10/5/89 New Orleans, LA 70112

Please indicate below the type of accommodations desired and the choice of hotels. (Refer to the hotel map and
rates on opposite page.) All reservations will be processed by the FSCT Housing Bureau. Hotel assignments will
be made in accordance with the prevailing availability. You will receive an acknowledgment of your reservation
from the Housing Bureau. This is not the hotel confirmation. That will come to you directly from the hotel to
which you have been assigned. Changes/additions/canceliations must be submitted in writing to the hotel.

FYPE OF ACCOMMODATION | NUMBER | RATE REQUESTED CHOICE OF HOTELS
Single (1 person) 1ST
Doyble (2 persons) 2ND
Twin (2 persons)
Suite (parlor and 1 bedroom) 3RD
Suite (parlor and 2 bedrooms) 4TH
NAMES OF ROOM OCCUPANTS AND DATES OF ARRIVAL/DEPARTURE
Type of Dates
Room Name Arrive Depart

F

Please Type Additional Reservations on a Separate Sheet and Attach to This Form

SEND CONFIRMATION FOR ALL RESERVATIONS TO:

Name Telephone

Company FAX

Address

City, State, Zip

Country

Name of Credit Card Signature

Credit Card Number Exp. Date

Note: (1) Requests for accommodations at either the Marriott or the Sheraton will be limited to 10 rooms per company.

(2) Reservations for the Hilton will be accepted for arrival beginning Wednesday, November 8, only.



SPECIAL FARES AVAILABLE
FROM DELTA AIR LINES

Delta Air Lines, in cooperation with the FSCT, is offering
a special discount fare which affords passengers a 40%
minimum savings off their round trip, undiscounted day
coach fares for travel to the FSCT Annual Meeting and
Paint Industries’ Show on the airlines” domestic systems.
The discount from Canada is 35%.

To take advantage of this discount, you must: (1) Travel
between November 4-14, 1989; (2) Purchase tickets at
least seven days in advance; (3) Phone 1-800-241-6760
for reservations. Immediately reference the FSCT file
number: U0235. The special fares are available only
through this number.

Discounts are good for both direct and connecting
flights to New Orleans. If you use a travel agent, have
your reservations placed through the toll-free number
to obtain the same fare advantages. Delta has a variety
of other promotional fares, some of which may repre-
sent even greater savings. When you phone for reser-
vations, ask for the best discount applicable to your
itinerary.

FEDERATION BOARD OF DIRECTORS
TOMEET ONTUESDAY AT MARRIOTT

The Board of Directors of the Federation will meet on
Tuesday, November 7, at 9:00 a.m. in the Marriott.

HILTON EXHIBITS - SITE OF DELTA
FIRST-CLASS TICKETS DRAWING

The Federation will offer a special door prize during the
Paint Show: a pair of Delta Air Lines first-class, round-trip
tickets for any destination in the continental United
States. Entries must be made at a special location at the
Hilton Exhibition Hall. The drawing will be held at the
Hilton Exhibition Hall at 11:00 a.m., Friday, November
10. Winner need not be present, however, the an-
nouncement of the winning entry will be made at the
Federation's Annual Luncheon.

Hilton Riverside and Towers Hotel

b Ar e
; RIR? L' 7
St. Louis Cathedral, Jackson Square

The annual Federation Luncheon will be held on
Friday, November 10, at the New Orleans Hilton.

The Spouses Program will open on Wednesday with a
get-acquainted wine and cheese social in the Mardi
Gras Ballroom of the Marriott Hotel. On Thursday, there
will be a deluxe motor coach tour of the city, featuring
the French Quarter, the elegant Garden District, the
shores of Lake Pontchartrain, the unique St. Louis [ll
Cemetery, and a visit to Germaine Wells' Mardi Gras Mu-
seum. Lunch will be served during the tour at the
famous Arnaud's Restaurantin the French Quarter. Also
included in the spouses’ registration is Continental
Breakfast served at the Marriott on Thursday and Friday
mornings.

The National Paint and Coatings Association will hold its
annual meeting on November 6-8, 1989, at the New
Orleans Hilton Riverside and Towers. Persons wearing
NPCAbadges (who sign up at a special registration desk
at the Hilton) will be admitted to the Paint Show on
Wednesday only, with the compliments of the Federa-
tion.



1989 Advance R_egistratign C T — officeUseony

FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY gisuif;e“’ed
1315 Walnut St., Philadelphia, PA 19107 V-1 Check No.

Please fill out this form and mail with a check in the correct amount (made payable to the FSCT) to the Federation
address shown above. All checks must be payable in U.S. Funds. Any that are not will be returned. DEADLINE
DATE FOR ADVANCE REGISTRATION IS OCTOBER 13. NONE WILL BE ACCEPTED AFTER THAT DATE.

A $10.00 charge will be made for cancellations received prior to October 13. No refunds will be made after that date.

A [ MEMBER $60.00 FKIDKINfIMfI =T

el bt EENEEENEEEEEEENEEEEN
COMPANY

Federation Constituent Society (T T T T I T I I T I T T ITT]

B ] nNoN-MEMBER $75.00 STREET
(TIT T I ITTIIITTITIIT]

G D SPECIAL FEE FOR CITY STATE (U.S. only) POSTAL CODE
RETIREDMEMBERS 32500 [T T [TTITTTTTTTI ]I TITITITIT]
COUNTRY (OTHER THAN U.S.) TELEPHONE NO.
Federation Constituent Society | ] | | | LTTTITTTITT]
ug S CLASSIFICATION DATA FOR THE \ 3 > ] ala 97;7 ) V ) ; ,‘ ﬁiiA
YOUR COMPANY (CHECK ONE BLOCK) YOUR POSITION (CHECK ONE BLOCK)
AA D Manufacturers of Paints, DD D Sales Agent for Raw KK D Management/ PP D Technical Sales Service
Varn_ishes, Lacquers, Materials + Equipment Administration
Printing Inks, Sealants ee [ Govermnment Agency 0 ) aald  sales and Marketing
FF D Research/Testing/ . réﬂaqufactynng and
BBD Manufacturers of Raw Consulting 9 Q0E=cind RRD Consultant
Materials GGD E%ucational Institution MMD Quality Control ss D EdusatorStudent
ibrary o
CcC [:l Manufacturers of HH D Paint Consumer L D gzs:fgc%;‘? T E] I(.)l?r::pan
Equipment and D P
Containers JJ Other
57 ONBABGE:
NICKNAME
w [Lisrales O
FIRST NAME LAST NAME
L1 [T TTTTIITIITT]
SFECGIAL FEE FOR THE CITY STATE (US.only)  POSTAL CODE
SPOUSES OF RETIRED
MEMBERS ONLY: CITTTTTITTTITT I O] LTI TTITIT]

H [ $25.00

A CHECK IN THE AMOUNT OF:
$

IS ENCLOSED

z [] NUMBER REQUIRED:
$25.00 EACH.




Aceto Corp.

Advanced Coatings Technologies
Air Products & Chemicals, Inc.
Alcan-Toyo America, Inc.
Ambrose Co./Pioneer Packaging
American Cyanamid Co.

Amoco Chemical Co.

Angus Chemical Co.

Applied Color Systems, Inc.
Aqualon Co.

Arco Chemical Co.

Ashland Chemical Co., IC&S Div.
Atlas Electric Devices Co.

B&P Environmental Resources
B.A.G. Corp.

BASF Corp., Chemicals Div.
Blackmer Pump/Dover Resources Co.
Bohlin Reologi, Inc.

Brookfield Engineering Labs., Inc.
Brookhaven Instruments Corp.
Buckman Laboratories, Inc.
Buhler-Miag, Inc.

Bulk Lift International, Inc.
Burgess Pigment Corp.
BYK-Chemie USA

CB Mills

CL Industries, Inc.

Cabot Corp. - CAB-O-SIL Div.
Cabot Corp.-Special Blacks Div.
Calgon Corp., Div. of Merck Co., Inc.
The Carborundum Corp.

Cardolite Corp.

Cargill, Inc.

Catalyst Resources, Inc.

Chemical & Engineering News
Chemolimpex Hungarian Trading Co.
CIBA-GEIGY Corp.

Clawson Tank Co.

Coatings Magazine

Colloids, Inc.

Color Corp. of America

Colorgen, Inc.

Columbian Chemicals Co.
Contraves Industrial Products Div.
Cook Resins and Additives

Cosan Chemical Corp.

Coulter Electronics, Inc.

Cray Valley Products, Inc.
Crosfield Chemicals, Inc.

Cuno, Inc., Process Filtration Prods.
Custom Metalcraft, Inc.

Cyprus Industrial Minerals Co.

D/L Laboratories

DSA Consulting, Inc.

DSET Laboratories, Inc.

Daniel Products Co.

Datacolor

Degussa Corp.

University of Detroit

Disti Environmental Systems, Inc.
Dominion Colour Co.

Dow Chemical USA
Draiswerke, Inc.
Drew Chemical Corp.
Du Pont Co.

ECC America

EM Industries

Eagle Picher Minerals Inc.
Eastern Michigan University
Eastman Chemical Products, Inc.
Ebonex Corp.

Eiger Machinery, Inc.
Elders-Thorson Chemicals Ltd.

\_

Dow Chemical USA, Latex Prods. Div.

(- =——— 1989 Paint Industries’ Show

Current List of Exhibitors

Elmar Industries, Inc.

Engelhard Corp., Spec. Min. & Colors
Epworth Manufacturing Co., Inc.

Etna Products, Inc., Specialty Chem. Div.
European Coatings Journal

Expancel - Nobel Industries Sweden
Exxon Chemical Co.

Fawcett Co., Inc.

Federation of Societies for Coatings Tech.
Filter Specialists, Inc.

Fisons Instruments/Haake Inc.

Floridin Co.

Freeman Chemical Corp.

H.B. Fuller Co.

GAF Chemicals Corp.

Paul Gardner Co., Inc.

Georgia Kaolin Co.

Goodyear Chemical Div.

W.R. Grace & Co., Davison Chem. Div.

Haake Inc./Fisons Instruments

Halox Pigments, Div. of Hammond Lead
Henkel Corp.

Hilton-Davis Co.

Hi-Tek Polymers, Inc.

Hitox Corp. of America

Hockmeyer Equipment Corp.

Hoechst Celanese Corp.

Hoechst Celanese Corp., Waxes & Lub.
Horiba Instrument Inc.

J.M. Huber Corp.

Hiils America, Inc.

Hungalu Hungarian Aluminium Corp.
Hunter Associates Lab., Inc.

ICI Americas, Inc.

ICI Resins U.S.

Ideal Manufacturing & Sales Corp.
Illinois Minerals Co.

Indusmin, Inc.

Industrial Finishing Magazine

ITT Marlow Pumps

S.C. Johnson & Son, Inc. (Johnson Wax)

KTA-Tator, Inc.

Kenrich Petrochemicals, Inc.
Kent State University

King Industries, Inc.

Langston Companies, Inc.

Leeds & Northrup, Unit of General Signal
LogiCom, Inc.

Lubrizol Corp. Coatings Technologies

3M, Industrial Chemicals Div.
Macbeth

Magnesium Elektron, Inc.
Malvern Instruments, Inc.
Malvern Minerals Co.
Manchem Inc.

Manville Sales Corp.
McWhorter, Inc.

The Mearl Corp.
Micromeritics Instrument Corp.
Micro Powders, Inc.
Mid-States Engineering & Manufacturing
Miller Paint Equipment
Milton Roy Co.

MiniFIBERS, Inc.

University of Missouri-Rolla
Mixing Equipment Co., Inc.
Mobay Corp.

Modem Paint and Coatings
Monsanto Co.

Morehouse Industries, Inc.
Myers Engineering

NL Chemicals, Inc.

NYCO

National Starch and Chemical Corp.
Netzsch Inc.

Neupak, Inc.

New Way Packaging Machinery, Inc.
North Dakota State University

O'Brien Corp.
Ortech International

PPG Silica Prods., a Unit of PPG Industries
PQ Corp.

Pacific Micro Software Engineering
Pacific Scientific Co., Instrument Div.
Packaging Service Co., Inc.

Pfizer Inc., MPM Div.

Pfizer Pigments, Inc.

Phillips 66 Co., Specialty Chemicals
Pico Chemical Corp.

Pioneer Packaging Co./Ambrose Co.
Plastican, Inc.

Poly-Resyn, Inc.

Premier Mill Corp.

The Q-Panel Co.

Raabe Corp.

Red Devil, Inc.

Reichhold Chemicals, Inc.
Renzmann Inc.
Rhone-Poulenc, Inc.
Rohm and Haas Co.
Rosedale Products, Inc.
Russell Finex, Inc.

Sandoz Chemicals Corp.

Schold Machine Co.

Semi-Bulk Systems, Inc.

Serac, Inc.

Shamrock Technologies, Inc.
Sheen Instruments

The Sherwin-Williams Co.
Silberline Manufacturing Co., Inc.
Sonoco Fibre Drum, Inc.
University of Southern Mississippi
South Florida Test Service
Spartan Color Corp.

Steel Structures Painting Council
Stone Container Corp., Bag Div.
Sub-Tropical Testing Service

Sun Chemical Corp.

Tammsco, Inc.

Tego Chemie Service USA
Texaco Chemical Co.
Thiele Engineering Co.
Troy Chemical Corp.

Unimin Corp.

Union Carbide Corp.

Union Process Inc.

United Catalysts, Inc., Rheological Div.
Universal Color Dispersions

Unocal Chemicals Div.

U.S. Silica Co.

U.S. Stoneware Corp.

R.T. Vanderbilt Co., Inc.

Van Waters & Rogers

Velsicol Chem. Corp., Specialty Chems.
Viking Pump, a Unit of Idex Corp.
Vorti-Siv, Div, of M&M Industries

Wacker Silicones Corp.

Warren Rupp, Inc.

Wilden Pump & Engineering Co.
Witco Corp.

Zeelan Industries, Inc.




Government and Industry

NPCA’s Community Service Campaign Underway;
Anti-Graffiti Program Receives Silver Anvil Award

The month of May, designated National
Paint Month, signaled the official kickoff
of the 1989 “‘Picture It Painted” (PIP)
community service campaign. The goal of
PIP, sponsored by the National Paint &
Coatings Association (NPCA), Washing-
ton, D.C., is to bring a colorful makeover
to community buildings nationwide
through the efforts of NPCA affiliates.

Since the inception of PIP in 1980, local
paint and coatings associations have been
donating paint, labor, and design expertisc
to renew facilities, from low-income
homes to inner-city schools to historic
landmarks.

To date, the 1989 PIP list consists of 50
painting projects including: the restoration
of a historic carousel house in Queens,
New York; the establishment of a paint
bank for anti-graffiti projects in the Golden
Gate area; an interior mural project at a
center for abused children in Kansas City;
and a wealth of support for Habitat for
Humanity, a national program dedicated to
the construction and rehabilitation of low-
income homes.

Multiple projects are being sponsored by
a number of locals. The Puget Sound Paint
and Coatings Association is sponsoring
two separate graffiti cleanup projects, sup-
plying paint for murals throughout Seattle,
repainting a historic light ship, and work-
ing to renew homes in Spokanc and Seat-
tle. The Cleveland group has planned a
diverse lineup, donating paint to support a
camp for handicapped children, a home for
unwed mothers, and a neighborhood pro-
gram called **Stride for Pride.™

May was the start of the PIP scason, but
projects will be sponsored throughout the
summer and climax in carly September
with the Allen W. Clark Award competi-
tion. The Clark Award recognizes one or
more local associations for an outstanding
community service campaign.

This year, in addition to the Puget Sound
Paint and Coatings Association, many of
the local associations are undertaking anti-
graffiti projects as part of their community
service campaign. The projects are in sup-
port of NPCA’s efforts to combat the pas-
sage of spray paint lock-up legislation.

This NPCA project to help cities deal
with the problem of graffiti has been recog-
nized with a Silver Anvil Award by the
Public Relations Society of America.

The program, a three-year effort spon-
sored and funded by NPCA’s Spray Paint
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Manufacturers Committee, is designed to
help solve graffiti problems by focusing
public attention on the criminal aspects of
graffiti vandalism, rather than on spray
paint.

NPCA recognized that anti-graffiti senti-
ment was growing in states and communi-
ties nationwide, and that most of the legis-
lation being passed or considered was
directed toward restricting the product rath-
er than tougher enforcement of anti-vandal-
ism laws. The program’s sponsors devel-
oped a two-part strategy: first, to redirect

1988 Coil Coaters Survey Indicates Drop

attention to perpetrators; and second, to
position the spray paint industry as a re-
source and helper in dealing with the whole
problem—prevention, education, law en-
forcement, and cleanup.

NPCA’s affiliated local associations
have also lent support to the program, with
members providing products and labor for
numerous cleanups across the nation.

NPCA'’s anti-graffiti efforts were recog-
nized by the Reagan Administration in late
1988 when they received the Take Pride in
America Award.

In North American Use of Coil Coating

An annual survey conducted by the Na-
tional Coil Coaters Association (NCCA),
Philadelphia, PA, has detected that coil
coating in North America dropped an esti-
mated 2.4% during 1988.

The quarterly study also discovered that
the use of weldable zinc-rich primer in the
automotive industry plunged 30.7% from
1987 levels to what many in the industry
feel is now the “*bottom’” of the cycle.

Akzo NV Agrees to Purchase
Two U.S. Companies

Akzo NV of The Netherlands has an-
nounced an agreement to acquire Reliance
Universal, Inc., a subsidiary of Tyler Cor-
poration, for $275 million. Reliance Uni-
versal is a producer of specialty industrial
and furniture coatings and polymers.

Reliance has over 1,500 employees at 15
different locations in the U.S., two loca-
tions in Canada, and one location in Bel-
gium. The company reported sales in fiscal
year 1988 of $289 million.

The transaction is undergoing due dili-
gence review, upon approval by Tyler
sharcholders and normal antitrust clear-
ances.

In other news, Akzo has reached an
agreement in principle with KaiserTech
Limited, Oakland, CA, to purchase its sub-
sidiary Filtrol Corporation.

Filtrol, a producer of fluid cracking cata-
lysts for the petroleum refining industry, is
located in Vernon, a suburb of Los Ange-
les, CA. The company has 300 employees.

At the same time, the use of precoated
steel in building products rose 20.2%, in
appliances it rose 14.5%, and in the emerg-
ing market of furniture, fixtures, and
equipment, it rose 3.9%.

The aluminum-using industries for coil
coating consumed a record 846 tons in
1988, which exceeds the old record of 841
tons established in 1978.

The container and packaging industry
continues to lead the traditionally largest
market, building products, for the second
year in a row.

The NCCA surveys all North American
coil coaters each quarter for shipment data,
including end-use market breakdown of
shipments. The total industry shipments
are estimated for nonreporting coil coaters
and these projections are then submitted to
several stecl and aluminum producers for
verification.

Air Products Initiates Plan
For Polyvinyl Alcohol Plant

Air Products and Chemicals, Inc., Al-
lentown, PA, has begun design engineer-
ing for a new 70 million-pound-per-ycar
polyvinyl alcohol plant.

The company plans to build the new
facility along the U.S. Gulf Coast. Con-
struction of the plant, which will comple-
ment Air Products’ existing 115 million-
pound-per-year polyvinyl plant in Calvert
City, KY, is expected to begin early next
year. The startup date is targeted for 18
months later.

The project will incorporate new propri-
etary process technology.
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CAS Survey Indicates U.S. and Japan Account
For 45% of Scientific Publications Abstracted

The American Chemical Society’s
Chemical Abstracts Service (CAS), Co-
lumbus, OH, has disclosed that Japanese
scientific papers and patents accounted for
almost 20% of the 475,545 publications
they have abstracted and indexed.

U.S. papers and patents made up ap-
proximately 25% of the total while the
Soviet Union, ranked third, accounted for
12% of the total.

Scientific papers abstracted by CAS in
1988 originated in 150 countries. Patents
issued by 29 patent offices were abstracted
during the year.

According to CAS, U.S. chemical re-
search and development continues to pro-
duce the most journal literature (27.4% of
the 389,685 journal articles, dissertations,
conference papers, and technical reports
abstracted in 1988, reported work per-
formed in the U.S.). Other major sources
of chemical papers in 1988 were the Soviet
Union (13%), Japan (11.5%). the Federal
Republic of Germany (6.3%), and the
United Kingdom (5.6%). The People’s Re-
public of China now accounts for 3.5% of
the journal literature abstracted by CAS. up
from less than 1% eight years ago.

Scientific papers abstracted in 1988 were
published in 46 different languages. Eng-
lish is the predominant language account-
ing for more than 73% of the papers
abstracted by CAS in 1988, followed by
Russian 12%, Japanese 4%, German
3.3%, and Chinese 2.8%.

Almost 54% of the 80,795 chemical pat-
ent documents CAS abstracted in 1988

came from the Japanese Patent Office. The
European Patent Office was second with
10.3%, and the U.S. was third with 6.9%.

Of the five broad subdisciplines under
which CAS classifies abstracts for publica-
tion, biochemistry produced 34.3% of the
literature in 1988. It was followed by phys-
ical-inorganic-analytical chemistry 27.9%,
applied chemistry and chemical engineer-
ing 21.3%, macromolecular chemistry 9%,
and organic chemistry 7.5%.

CAS recorded 551,212 new chemical
substances reported in the scientific litera-
ture during 1988 in its computer-based
Chemical Registry. Another 51,253 sub-

Baxenden Limited Purchases
Vinalak Line of Polymers

The Specialty Chemicals Division of
Baxenden Chemicals Limited has acquired
the Vinalak line of solution polymers from
Vinamul Limited, a subsidiary of Unilever.

Baxenden has worked closely with Vina-
mul for the past five years in the manufac-
ture and quality control of the acquired
products. The purchase is timed to coincide
with Baxenden's capacity increase for both
acrylic and polyurethane production. The
Vinalak polymers. renamed Xenalak, are
used mainly in the manufacture of specialty
coatings and surface treatments.

Baxenden, with headquarters in Baxen-
den, England, is a majority-owned subsid-
iary of Witco Corporation, New York, NY.

Hercules to Acquire Assets

Hercules Incorporated, Wilmington,
DE, has announced the signing of a memo-
randum of intent under which they will
purchase 50% interest in The Aqualon
Group now owned by Henkel KGaA, Dus-
seldorf, Federal Republic of Germany.

Under the terms of the agreement, Her-
cules will acquire all of the global assets
and business of Aqualon, a producer of
water-soluble polymers. Henkel will retain
certain assets for production of methycellu-
lose in Germany, but will toll-produce a
portion of Aqualon’s requircments on an
exclusive basis. Aqualon will continue to
produce methylcellulose at its Doel, Bel-
gium plant.

Closing of the transaction is expected
pending approval of government regulatory
bodies. Terms of the transaction are subject
to approval of both Boards of Directors.

The Aqualon Group was formed as a
joint venture of Henkel and Hercules in
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Of The Aqualon Group

1987 and operated as a stand-alone, inde-
pendent company. Aqualon sales totalled
approximately $350 million in 1988, up
15% from the previous year.

.'JDon’t :

Send your name and address tor the
latest edition of the free Consumer
Information Catalog. Write today

Consumer Information Center
Department DF
Pueblo, Colorado 81009

stances were added to the CAS Registry
during the year as part of a project to regis-
ter substances indexed by CAS prior to
1962. The CAS Registry contains informa-
tion on 9.3 million unique substances.

CAS has abstracted and indexed all new
information on chemistry and chemical en-
gineering published around the world since
1907.

A 1988 annual report and statistical sum-
mary are available on request from the
Chemical Abstracts Service Planning and
Communications Dept., 2540 Olentangy
River Rd., P.O. Box 3012, Columbus, OH
43210.

-

Discount Pricing Policy
Offered by Bohlin Reologi

Bohlin Reologi, Inc., Edison, NJ,
a manufacturer of sophisticated
rheological instrumentation, is of-
fering a discount pricing policy for
universities and nonprofit organiza-
tions.

University/nonprofit organization
purchases in North America entitle
the organization to a donation by the
company of 10% of the final pur-
chase price in the form of additional
tooling or options for the instru-
ment.

For further information, write
Bohlin Reologi, Inc., 11 Harts
Lane, Suite G, East Brunswick, NJ

08816. J

First Phase of Expansion
To Begin at Goodyear Plant

The Goodyear Company. Houston, TX,
will begin the first phase of a proposed
$31.5 million, three-phase expansion pro-
gram at its Houston synthetic rubber plant.

The approved $9 million first phase,
which is designed to increase the produc-
tion capacity for nitrile butadiene rubber
and latex products by 25%. is scheduled
for start-up in July 1990.

The proposed second and third phases of
the expansion call for an additional $22.5
million investment in facilities, equipment
modernization, and new finishing lines.

This expansion is in addition to Good-
year's announced $6 million addition of a
powdered nitrile rubber unit, at the same
facility, for thermoplastic elastomer appli-
cations.

Journal of Coatings Technology



consuming process. And unless you have a sophisti-
cated computer program, you could waste precious
time and money seeking the right blends.

The Arcocomp® Computer Program.

Our Arcocomp Solvent Selector Computer Program
contains a database of over 120 solvents and can help
minimize solvent raw material costs while maintaining
optimum resin solvency and evaporation rates. The

© 1989 ARCO Chemical Company

Reformulation.
How to avoid
costly dead ends.

Solving complex reformulating problems can be a time-

program is especially useful in suggesting first approxi-
mation reformulated solvent blends to avoid high
toxicity or high-cost solvents.

ARCO Chemical offers a full range of technical
services, along with a full line of P-series solvents that
display lower levels of toxicity than E-series solvents, yet
provide superior performance. For more detailed infor-
mation, call 1-800-321-7000. Or write ARCO Chemical
Company, Arcocomp, 3801 West Chester Pike,
Newtown Square, PA 19073,

ARCO Chemical 4




Thisishowadjustable
manufacturing can be for you.

Down by the Gulf Coast of Texas, out where Route
288 runs out of road, live some of the most accom-
modating people in the world.

Their job is to make resin, and their goal is to
make it any way you need it.

“Can we make a sample resin, for, say, a
powder coating customer that’s between 550 and
600 epoxide weight? 6507 and 700?” says Maggi
Walker, a plant superintendent for The Dow
Chemical Company. “Of course we can. And we can
guarantee the specifications every time,whether




here in the US. or abroad on five continents.” Now ask me about SQC and SPC,” she smiles,
But if you get a chance, be sure to ask Maggi “that’s what we usually talk about.”

“about the bag strap. She may laugh a little and say Manufacturing is just one of the tools in
“it’s not a big resume item,” but it did help a cus- The Dow Chemical Company that can help you
tomer out of ajam. innovate, market and solve technical problems

“The customer needed two straps, not one, on more easily.

« their epoxy resin bags,” says Maggi. “Otherwise But responsive resin-making is not the
they would have had to invest in new handling whole story. If you would like to know more
equipment. It was a lot of money for them, so we about the Dow tool box and how it can give you
adapted the bags. It’s just a matter of people talk- abusiness advantage, call 1-800-258-CHEM
ing to each other, really. That's what were here for. (2436), Coatings. @

*Trademark of The Dow Chemical Company.
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Make Every Day f the Year

New Orleans celebrates Mardi Gras or Fat Tuesday
only once a year, but by combining the Federation’s
Annual Meeting and Paint Industries’ Show—the premier
eventin the coatings industry—with an ad inthe Federa-
tion's Journal of Coatings Technology your business will
celebrate Fat Tuesday every day of the year. JCT readers
are the coatings industry: chemists, formulators, and
technicians who specify the right products needed for
today’s coatings. The special Paint Show Issues are:

SEPTEMBER 89—Featured are the Preliminary Pro-
gram of Technical Sessions, floor plan of show exhibitors,
registration forms, housing forms and hotelinformation,
as well as general show information.

OCTOBER 89—This special Annual Meeting and Paint
Show Issue, which is distributed at the show in addition
to our regular circulation, contains Abstracts of Papers
to be presented; the Program of Technical Sessions; floor
plan of show exhibitors; a list of exhibitors and their
booth numbers, classified by product/service; an
alphabetical list of exhibitors and their booth numbers;
and general show information.

JANUARY 90—This Annual Meeting and Paint Show
Wrap-up Issue features information on all exhibitors,
with emphasis on products and special booth features;
photo displays of award-winning booths; as well as a
complete review of important Annual Meeting and Paint
Show happenings.

To make effective use of your marketing dollars, call
today for details, or write:

Lorraine Ledford, Journal of Coatings Technology,
1315 Walnut St., Philadelphia, PA 19107
(215-545-1506)

O X
JOURNALOF £
OATINGS 257,
TECHnOLOGY *New Orleans Hiltone

\
y
N\

5
% sQ_mgn?“

«The Rivergate

New Orleans, Louisiana
November 8—-9-10, 1989



Evaluation of Corrosion Protection
Methods for Magnesium

F. Mansfeld, S. Kim, and S. Lin
University of Southern California*

The corrosion behavior of chrome-manganese con-
version coated or anodized Mg AZ31 with an epoxy
coating has been evaluated by electrochemical im-
pedance spectroscopy (EIS) during exposure to 0.5
N NaCl. Samples coated with this commercial proce-
dure survived exposure to 0.5 N NaCl for two months
without pitting. The corrosion protection of coated Mg
can be well characterized by using EIS.

INTRODUCTION

The benefits of magnesium alloys, such as high strength-
to-weight ratio, excellent machineability, and good cast-
ing qualities present possibilities to replace aluminum
parts with magnesium alloys in the aerospace and auto-
mobile industries. However, the poor corrosion resis-
tance of magnesium limits its use without protective coat-
ings. A number of methods are used to provide a barrier
layer which is resistant to corrosive environments. A
proper chemical surface preparation is essential for re-
moving the air-formed alkaline hydroxide-carbonate lay-
er on the magnesium surface before conversion of this
corrosion susceptible surface into a corrosion resistant
and less alkaline surface. Chromate conversion coatings
or anodizing procedures such as Dow #17 or HAE have
been used for corrosion protection of magnesium. These
treatments also provide better adhesion of epoxy or other
polymer coatings.

Various chromating treatments are in use throughout
the world. The chrome-manganese process is one of the
conversion processes and is described in the British speci-
fication, DTD 911C. The chemical conversion bath con-

*Department of Materials Science and Engineering, University Park, Los Angeles, CA
90089-0241.
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sists of sodium dichromate, manganese sulfate, and mag-
nesium sulfate. The chrome-manganese film provides
limited protection against normal atmospheric corrosion,
but makes a good paint base. The applied film is self-
healing, since soluble chromate ions are able to cover
small scratches in the film. Baking renders the film less
soluble in water.'

Excellent paint-base or polymer coating-base qualities
and reasonable corrosion resistance are the characteristics
of anodizing. It also has good hardness and abrasion
resistance. The process uses either an aqueous acidic
electrolyte containing a combination of phosphate, flu-
oride, and chromate ions (Dow #17) or an aqueous alka-
line electrolyte containing a combination of phosphate,
fluoride, manganate, and aluminum ions (HAE). Each
process provides two general thicknesses of the coating.
The hard, thick anodized surface is very porous and pro-
vides a good base for polymer coatings with good adhe-
sion.

Surface sealing based on organic materials is a subse-
quent process for corrosion protection in aggressive envi-
ronments. Various organic resins and inhibiting pigments
are used for surface sealing. Sealing of pores in chemical-
ly prepared layers may provide the maximum corrosion
resistance. The epoxy coating used in this study is speci-
fied in the British regulation DTD 5562 and consists of
three coating layers. It performs very well on surfaces
treated by chromate or anodizing processes.

EXPERIMENTAL APPROACH AND RESULTS

Corrosion protection and corrosion processes due to
damage of the coating layer are well characterized by
electrochemical impedance spectroscopy (EIS). Mans-
feld, et al.,” have described an approach for collection of
EIS data under optimized conditions. The equipment set-
up is illustrated in Figure 1. The important aspects of this
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Figure 1—Experimental arrangement for recording of EIS-
data

approach are the computer-controlled selection of the
current amplifier in the potentiostat and a reduction of the
measuring time at frequencies below | Hz. To minimize
the phase shift at high frequencies, which is caused by the
saturated calomel electrode, a pseudo-reference electrode
is used in the form of a capacitatively coupled platinum
wire.® Due to the very high impedance values at low
frequencies, which were above 107 ohm for good coating
systems, it was necessary to use an ac signal of 100 mV.
The EIS measurements were carried out with a Solarton
model 1250 Frequency Response Analyzer (FRA) and a
model 1286 potentiostat.

The Mg AZ31 specimen were pretreated by either the
Cr-Mn conversion process or anodizing (HAE or Dow
#17) followed by one, two, or three coating layers which
were applied by dipping in epoxy resin and baking in an
oven after each dipping. All processes were done com-
mercially by Magnesium Elektron Ltd. (MEL).

SEM analyses of cross sections showed that the thick-
ness of the coating was 2, 20, and 70 wm for the Cr-Mn
conversion coatings, Dow #17, and HAE, respectively.
Discontinuous layers in the Cr-Mn conversion coating
and pores in the anodized coating were sealed by the

epoxy coating, as shown in Figure 2. The thickness of the
first epoxy layer was 4 um on the Cr-Mn coated surface.
The thickness of the coatings did not increase on the
anodized surfaces which absorbed most of the epoxy resin
to seal the pores. Subsequent dipping into the resin in-
creased the coating thickness and reached 16 and 20 wm
after three dippings for the Cr-Mn coating and the anod-
ized surface, respectively. Some larger sized pores in the
anodized layer near the magnesium surface were not
sealed even after being dipped three times in epoxy. This
may be caused by the faster curing epoxy resin which
offers less flexibility* than other epoxy resins, which seal
pores more effectively.’

Dow #17

The corrosion resistance of anodized (Dow #17) Mg
AZ31 coated with one to three layers of the epoxy coating
and that of bare Mg are compared in Figure 3, which
shows the impedance spectra determined during exposure
in 0.5 N NaCl. The curve for the bare Mg (curve
‘Mg, 1) is characteristic for the pitting process, where
an inductive response occurs at low frequencies. Applica-
tion of the Dow #17 anodizing process with water glass
sealing provided some corrosion protection and the spec-
tra shown in Figure 3 for five days exposure (curve
**OL,5") did not change until pitting occurred after 26
days exposure (curve 26" Figure 4). The improvement
of the corrosion resistance by dipping in epoxy resin is
evident by the large increase of the impedance at low
frequencies in the spectra measured after seven or eight
days exposure (Figure 3). The relative small increase of
the impedance after application of one epoxy layer (curve
““1L"") and the very large decrease of the capacitance and
the increase of the resistance at low frequencies after
application of two (curve “‘2L"’) or three (curve “*3L"")
epoxy layers suggest that the first layer fills the pores of

Figure 2—SEM micrographs of three layers of epoxy on anodized (HAE) Mg and two layers of epoxy on conversion
coated (Cr-Mn) Mg
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the oxide, while more dipping builds up an epoxy layer
which covers the whole surface. Two and three epoxy
layers provide excellent corrosion protection in aerated
0.5 N NaCl. From the capacitance calculated from the
high frequency data, one can estimate that the thickness
of coating layers may be about 21 and 12 wm for three
and two epoxy layers, respectively, based on a dielectric
constant of 3.63.

The corrosion behavior of anodized (Dow #17) Mg
AZ31 with water glass sealing was measured for one
month (Figure 4). Curve **0’’ shows the impedance data
after exposure for two hours. After one day exposure
(curve “*1""), the water glass sealed anodized surface was
attacked by the 0.5 N NaCl solution as indicated by the
decrease of the impedance in the entire frequency range.
While impedance spectra changed significantly during
the first five days, these changes were less significant for
the remaining three weeks (curves **5"" and **26’) until
the end of the measurement, when pitting was observed
as one small black deposit on the surface.

One epoxy layer produced better corrosion protection
than water glass sealing as can be seen by the high dc
limit of the impedance of over 107 ohm (2:10® ohm-cm?)
and the low capacitance of 0.1 nF/cm? after two hours
exposure (curve ‘0"’ Figure 5). These values changed
greatly during two days exposure and additional resistive
response appeared at high frequencies which may have
been caused by pores in the coating layer.? The capaci-
tance of the coating layer appeared at higher frequencies
than the maximum frequency limit of 65 KHz of the FRA.
The impedance spectra became characteristic for the pit-
ting process after 37 days, when an inductive response
occurred at low frequencies. Pitting was observed visual-
ly as the appearance of one black deposit after 40 days
exposure.

Figure 6 shows that the experimental impedance spec-
tra for anodized Mg (Dow #17) coated with two and three
epoxy layers can be fit to the model suggested by Mans-
feld, et al.? After exposure for approximately two months
in 0.5 N NaCl, penetration of the coating by electrolyte

8 T T T T T T

mL,n = Exposure days
7f L—m Epoxy layers
3L,8 (m=0-3)

Log\Z\ (Z in ohms)

Logf (f in Hz)

Figure 3—Bode plots in 0.5 N NaCl for bare Mg and anodized
(Dow #17) Mg With water glass sealing or 1, 2, and 3 layers of
epoxy coating
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n = Exposure days

Log\Z\ (Z in ohms)
Phase Angle (degree)

Logf (f in Hz)

Figure 4—Bode plots in 0.5 N NaCl for anodized (Dow #17) Mg
with water glass sealing

Log\zZ\ (Z in ohms)
Phase Angle (degree)

Logf (f in Hz)

Figure 5—Bode plots in 0.5 N NaCl for anodized (Dow #17) Mg
with one layer of epoxy coating

T T
mL,n = Exposure days
L—m Epoxyéa)yers

Log\Z\ (Z in ohms)
o

Logf (f in Hz)

Figure 6—Experimental Bode plots in 0.5 N NaCl and fit to
model [reference (2)] for anodized (Dow #17) Mg with two and
three layers of epoxy coating
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Table 1-Fit Parameters for the Spectra in Figure 6

Sample C.(10-°F) Rpo(10°) Cy(10-°F) Ry(10°0) Ciyo(V/0) Acorr

2L,0%. ...l 5.1 — — 21.0 — =

2L,57 oo 5.4 8.75 63 8.5 1.3 1.05:1072% (0.002 cm?)
L0 3.1 — — 15.4 — —

] T T R 3.9 27.03 235 19.9 52 4.2:107*% (0.0008 cm?)

(a): mL,n: mL—cpoxy layers m (m = 1-3): n—cpoxy time in days n (n=0-58).

and corrosion occurred at the metal/coating interface as
shown by the appearance of the pore resistance, R, the
polarization resistance, R, and the double layer capaci-
tance, C4 (curves “3L,58" and **2L,57""). In Table 1,
the fitted values for the model shown in Figure 6 are
listed. The coatings capacitance, C,, increases with ex-
posure time due to the uptake of the electrolyte. Using the
formula given by Brasher, et al.® the amount of water
absorbed by the coating was calculated as 1.3% for the
two-layer coating and 5.2% for the three-layer coating
(Table 1). Both R, and R, have higher values for the
three-layer coating reflecting its better corrosion protec-
tion. Based on the value of 30 pwF/cm?® for the ideal
double layer capacitance C,", the corroding area under
the coating was calculated as 0.01% of the total area
exposed (20 cm?) for the two-layer coating and 0.004%
for the three-layer coating. These results show that even
after almost two months exposure to NaCl very little
corrosion damage occurred.

The anodized surfaces coated with two epoxy layers
had excellent corrosion resistance without any pitting
until the end of the measurement—two months (curve
*“57" Figure 7). There is an indication of the develop-
ment of conductive parts in the coating in agreement with
the coating model. This became evident especially from
the minimum of the phase angle at about 2 KHz after 28
days. The behavior becomes more pronounced after 57
days exposure.

Higher polarization resistance and the smaller capaci-
tance values were measured for three epoxy layers (Fig-

g %0
T | T 1 T
n = Exposure days = 0
g =X 75
28
- " —
) o
-]
£ 6 60 P
o o
S 2 3
57
N5 lay
57 =
~ c
d <
3 4 wy
| o
&
. 15
2 1 L L 1 1 1 0
-8 -1 0 1 2 3 4 5

Logf (f in Hz)

Figure 7—Bode plots in 0.5 N NaCl for anodized (Dow #17) Mg
with two layers of epoxy coating
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ure 8), than for two epoxy layers. The changes of the
impedance spectra are similar to those of the two-epoxy
layers samples except for the higher pore resistance mea-
sured after two months exposure, which demonstrates the
better corrosion resistance of the surface with three epoxy
layers.

HAE

The corrosion resistance of the anodized (HAE) Mg
with one to three epoxy layers is compared with that of
bare Mg AZ31 in Figure 9. The curve for the bare Mg
(curve ‘“Mg”’) is characteristic for the pitting process,
where an inductive response occurs at low frequency.
HAE anodizing without sealing provides some corrosion
resistance and the spectra, measured after one day expo-
sure (curve ‘‘OL’"), indicate a moderate increase of the
polarization resistance. However, an inductive response
appears with increasing exposure time and gas evolution
from the surface demonstrates that pitting occurs. The
great improvement of the corrosion resistance by dipping
in epoxy resin is evident by the large increase of the
impedance at low frequency in the spectra, measured
after seven or 12 days exposure. Consideration of the
capacitive region suggests that the first layer fills the
pores of the oxide, while more dipping in epoxy resin
builds up an epoxy layer which covers the whole surface.
Two or three epoxy layers provide excellent corrosion
protection in 0.5 N NaCl. Based on the capacitive re-
sponse at higher frequency, it can be assumed that the
thickness of coating layers may be 26 and 18 pwm for three

0
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Figure 8—Bode plots in 0.5 N NaCl for anodized (Dow #17) Mg
with three layers of epoxy coating
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mL,n = Exposure days

L——m Epoxy layers 1
(m=0-3]

LogE\(Z\ (z in ohms)

Logf (f in Hz)

Figure 9—Bode plots in 0.5 N NaCl for bare Mg, anodized
(HAE) Mg only, and coated with 1, 2, and 3 layers of epoxy

and two epoxy layers, respectively, based on a dielectric
constant of 3.63. The resistive response at the low fre-
quency shows that the dc limit is over 2:10* ohm-cm? for
two and three layers of epoxy.

The changes of the impedance spectra for samples
prepared with different numbers of epoxy layers on HAE-
type oxide indicate their corrosion behavior as a function
of exposure time in 0.5 N NaCl. The corrosion behavior
of HAE anodized Mg AZ31 with one epoxy layer was
measured for 50 days (Figure 10). After seven days
(curve “‘7°’), the anodized surface was affected by expo-
sure into the 0.5 N NaCl solution as shown by the de-
crease of the impedance in the entire frequency spectrum.
Apparently, one epoxy layer allows penetration of chlo-
ride ions through pores in the oxide. While the EIS curves
changed much during the first 23 days, these changes
were much less for the rest of the exposure period (curves
23" and **50”’) until the end of measurements, when
pitting was observed. Observation of the exposed surface
revealed a very fine pit without any visible corrosion
products. One layer of epoxy on the HAE anodized sur-
face (Figure 10) produced better corrosion resistance than
on the Dow #17 anodized surface (Figure 5), as can be
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Figure 10—Bode plots in 0.5 N NaCl for anodized (HAE) Mg
with one layer of epoxy coating
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Figure 11—Bode plots in 0.5 N NaCl for anodized (HAE) Mg
with two layers of epoxy coating

seen by the smaller changes of the impedance despite a
longer exposure period.

Two epoxy layers provided excellent corrosion resis-
tance without any observation of pitting until the end of
the measurement after two months (curve ‘60" Figure
11). There is no clear indication of pore resistance, but
observation of a minimum of the phase angle at about 100
Hz suggests that some conductive paths in the coating
have been created.

Three epoxy layers provided excellent corrosion resis-
tance during 55 days exposure without evidence of pitting
(Figure 12). The spectra did not change significantly
until the end of measurement.

Cr-Mn Coating

The corrosion behavior of the samples with the Cr-Mn
conversion coating covered by epoxy coatings was quite
different from that of the coated anodized surface. The
corrosion resistance was inferior except for samples with
three layers of epoxy, which provided better corrosion
resistance than that of the corresponding anodized sur-
face. Figure 13 indicates a large difference of the imped-

0

60

Phase Anale (cegree)

2 1 | L | L 1 _lo
s 1 2 3 4 5

Logf (f in Hz)

Figure 12—Bode plots in 0.5 NaCl for anodized (HAE) Mg with
three layers of epoxy coating

37



F. MANSFELD, S. KIM, and S. LIN

8 L == T T T T
mL,n = Exposure dayj
7L L_—m Epoxy layers
3L,56 75
(m=0-3]
~ B F —_
g )
= e
8
:
N o4} 2L,2 45 g
@
e 4 c
N <
o3 1L,2 430 o
o 0
9 —/—/‘\ o
2 £
oL -
0 1 1 1 L 155 1 0
=2 3 0 4 2 3 4 5

Logf (f in Hz)

Figure 13—Bode plots in 0.5 N NaCl for bare Mg, conversion
coated (Cr-Mn) Mg only, and coated with 1, 2, and 3 layers of
epoxy

ance spectra between samples with three epoxy layers and
two layers. Three layers of epoxy coating survived with-
out pitting until the end of the measurement after 56 days
(curve “*3L,56"), while samples with two layers pitted
after only two days (curve *2L,2"").

The Cr-Mn conversion coating alone could not provide
any corrosion resistance in 0.5 N NaCl and produced an
almost identical EIS curve to that for the bare Mg (com-
pare curves ‘‘OL’ and “‘Mg"" in Figure 13). The curve
for the Cr-Mn coating is only characteristic for the pitting
process at the first measurement after two hours expo-
sure, when severe evolution of gas bubbles was observed.
The Cr-Mn coating on the metal surface is discontinuous
(Figure 2) and the corrosive medium can easily reach the
metal surface. Therefore, the main function of the Cr-Mn
coating is to provide good adhesion of the epoxy coating
on the Mg surface. Since one or two epoxy layers could
not provide corrosion resistance over two days in 0.5 N
NaCl (curves **1L’" and *“2L"" in Figure 13), less aggres-
sive media such as deionized water and 0.5 N Na,SO,
were used to compare the corrosion resistance of different
coating systems.

6 T T T T T T 30

X,Nn = Exposure days
\— Corrosive medium

75

30

Log\Z\ (Z in ohms)
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Figure 14—Bode plots in 0.5 N NaCl, Na,SO,, or DI water for
Mg conversion coated (Cr-Mn) Mg with one layer of epoxy
coating
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Figure 15—Bode plots in 0.5 N NaCl, Na,SO,, or DI water for

Mg conversion coated (Cr-Mn) Mg with two layers of epoxy
coating

Figure 14 shows that one epoxy layer cannot provide
the desired corrosion resistance even in deionized water
(curves “*DI’’). The impedance decreases and a pore
resistance occurs during one week exposure (curve
“DI,7""). One pit was observed at this time. In 0.5 N
Na,SOy, the corrosion resistance was less than in DI
water and pitting occurred after only one day (curves
“S04%,0’" and **SO,4% ,17).

The sample with two epoxy layers had better corrosion
resistance in deionized water for 57 days without pitting
(curves **DI,0’ and **DI,57"" in Figure 15). The dc limit
remained at over 10® ohm (2:10° ohm-cm?) at the end of
the measurement. The sulfate ions were still aggressive as
seen by the large decrease of the impedance during one
week immersion. However, these changes were less than
those observed in chloride media after two days.

Three layers of the epoxy coating provided excellent
corrosion resistance in 0.5 N NaCl (Figure 16). For 56
days the capacitive response did not change, suggesting
that the coating layer was perfectly inert against the ag-
gressive medium. The same epoxy treatment on the anod-
ized surfaces allowed the penetration of the electrolyte to
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Figure 16—Bode plots in 0.5 N NaCl for Mg conversion coated
(Cr-Mn) Mg with three layers of epoxy coating
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the Mg surface as reflected in the impedance spectra by
the appearance of a pore resistance after about one month
immersion in 0.5 N NaCl (Figures 8 and 12). This may be
caused by micropores in the anodized layer which were
not sealed during the epoxy treatment. SEM micrography
has identified some small pores in the anodized layer
which were not sealed with epoxy.

CONCLUSION

Corrosion protection of Mg AZ31 in a marine environ-
ment can be achieved by proper sealing for anodized
(Dow #17 or HAE) surfaces and a Cr-Mn conversion
coated surface with an epoxy coating. The samples pro-
cessed with the optimized procedure survived for a sig-
nificant length of time without corrosion in the 0.5 N
NaCl. Their corrosion resistance ranked in the order of
decreasing resistance was as follows:

Cr-Mn (3L) > HAE (3L) > Dow #17 (3L) > HAE (2L) > Dow #17 (2L)

Insufficient sealing procedures allowed pitting corro-
sion of the anodized samples (one epoxy layer) after
about one month exposure or pitting of Cr-Mn conversion
coated samples (one or two epoxy layers) within two days
in 0.5 N NaCl.

The water glass sealing on the Dow #17 anodized
surface was effective in enhancing the corrosion resis-
tance in 0.5 N NaCl, but it was not as good as one layer of
epoxy. The HAE anodized surface without any sealing

Vol. 61, No. 774, July 1989
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did not survive exposure to NaCl for one day. These
results suggest that the pores in the oxide have to be
sealed perfectly with an organic resin in order not to be
exposed to the corrosive medium.

The Cr-Mn conversion coating by itself did not provide
the necessary enhancement of corrosion protection in the
aggressive environments, but it provides good adhesion
for subsequent coating systems.

EIS has been an excellent method to analyze the corro-
sion processes at the metal/coating interface and to follow
changes of the coating layers during the exposure to
corrosive environments.
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Interlaboratory Testing of Viscosity in the
Low Shear Rate Range (Below 10 Sec™)

Freidun Anwari, Ben J. Carlozzo, Carl J. Knauss,
Randolph B. Krafcik, Phil Rozick,
Phillip M. Slitko, and John C. Weaver
Cleveland Society for Coatings Technology
Technical Committee

Viscosity profiles of six coatings samples, three sol-
vent-based and three water-borne, were determined
on a variety of viscometers both in a shear rate in-
creasing and decreasing mode. Included were the
Bohlin, Carri-Med, Contraves, Haake Rotovisco, and
computer driven Weissenberg viscometers. Each
sample was run in duplicate at 25°C. Log viscosity-
log shear rate profiles for each sample run were fitted
by second order regression. Using the regression
coefficients, viscosities were extrapolated to 10.0,
1.0, and 0.1 sec™'. Statistical analysis showed that
the standard deviation of the average viscosity in-
creased as shear rate decreased. Also, better agree-
ment wds seen between viscometers in the shear
rate decreasing than the shear rate increasing mode.
For comparison, manual Weissenberg, Brookfield
relaxation, and Falling Needle Viscometer data is
included.

INTRODUCTION

Many investigators have shown the importance of low-
shear rheology to the application and storage properties of
coatings. In particular, sagging,' leveling,> pigment
settling,”® draining,” and penetrating” properties are all
influenced by a coating’s viscosity below 10 sec™'. Many
new additives have been developed which allow the for-
mulator to manipulate these properties by changing the
rheology in this region.®? Until recently, measurements
of viscosity at these low shear rates have been difficult to
make, particularly if time-dependent measurements of
thixotropic coatings were desired. With the advent of

Presented at the 66th Annual Meeting of the Federation of Socicties tor Coatings Technology .
in Chicago. IL. on October 20. 1988.
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computer-driven viscometers, such measurements are
now run routinely by more and more coating manufactur-
ers and their suppliers.

The Technical Committee of the Cleveland Society for
Coatings Technology investigated the agreement among
several viscometers capable of measuring the viscosity of
coatings in the low shear rate region. This study evaluat-
ed trends in comparative data for experimentally deter-
mined viscosities. It should not be considered an evalua-
tion of viscometers. Because many coatings show
thixotropic behavior,' viscosities were measured in both
a shear rate increasing and decreasing mode. To digest
the large volume of data generated, a data analysis
scheme was developed. Direct comparisons of sample
measurements could then be made between different in-
struments at different shear rates.

PROCEDURE

Commercially available coatings and a pigment disper-
sion were chosen for study rather than Newtonian fluids.
Three water-borne and three solvent-based production
samples were selected on the basis that they represented a
wide range of product types and rheological behavior.
Short descriptions of the samples appear in Table 1; to
characterize them to the reader, results of standard coat-
ings industry tests on each appear in Table 2.

Eight ounces were taken from each sample and sent
with 12 wooden stirrers to participating laboratories for
rheological testing. Accompanying the samples was a
cover letter describing proper sample handling and test
parameters. The following instructions were given:

SaMPLE PrePARATION: When the samples arrive, store
them as close to 25°C as possible until the test date.
Twenty-four hours prior to testing, mix each sample until
uniform with a minimum of 50 hand-stirs per sample (use
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Table 1—Test Samples

Sample Type Description

A ... Water-borne  Styrenated acrylic flat roof coating containing
a cellulosic thickener
B ... Water-borne  Exterior latex semigloss containing a urethane-

type associative thickener

Latex semigloss containing an alkali-swellable

associative thickener

Solvent-based  High solids phenolic-alkyd semigloss

Solvent-based ~ Oleoresinous varnish

Solvent-based  Titanium dioxide dispersion in alkyd and
mineral spirits

Water-borne

mTmo O

provided stirrers). One hour before testing, remix each
sample with exactly 50 hand-stirs. Incorporation of air
should be avoided during mixing to prevent changes in
sample rheology.

INSTRUMENT CONFIGURATION: Select the instrument
configuration that will give the widest shear rate range
possible with 10 sec ' as the maximum. We are particu-
larly interested in very low shear rates. Maintain sample
temperature at 25°C during testing. Use this configuration
for all samples.

TesTING: Test the samples as close to the specified date
as possible (about one month after shipping). Transfer
samples to the viscometer using the provided stirrers (do
not use a syringe). The samples should be disturbed as
little as possible to prevent the breakdown of any at-rest
structure. Over a period of 180 sec, increase the shear
rate from the minimum to 10 sec ™', hold this shear rate
for 60 sec, then decrease the shear rate back to the mini-
mum over another 180 sec. If this is not possible, please
report the procedure used.

PrecisioN: Run each sample twice. Use fresh sample
for each run. If the viscosities of the two runs do not agree
within 5% of each other at all shear rates selected, rerun
the sample a third time. Report the data of each run
separately; do not average results.

REPORTING REsuLTs: The raw data should be reported
in tabular form and should include the shear rates and

Table 2—Properties of Test Samples

wg Leneta

Stormer ICl N.Y.P.C. Anti-
Sample Ib/gal KuU? Poise® Leveling® Sag®
A... 120 110 1.85 0 >24
B.... 102 96 1.25 6 11
C.... 10.6 104 1.65 4 16
D... 10.0 Tq 1.90 8 3
E... 7.4 52 0.75 10 <3
F.... 158 122 >5.00 i 4

(a) ASTM D 562-81, Consistency of Paints Using the Stormer Viscometer, Procedure A,
25°C

(b) ASTM D 4287-83, Determination of Viscosity of Paints and Varnishes at a High Rate of
Shear by ICI Cone/Plate Viscometer, 0-5 poise scale, 10,000 sec ™!, 25°C

(c) ASTM D 2801-69, Leveling Characteristics of Paints by Drawdown Method, 10 =
excellent, 0 = poor.

(d) ASTM D 4400-84, Sag Resistance of Paints Using a Multinotch Applicator, Method A,
mils.

CLEVELAND SOCIETY
1987 TECHNICAL COMMITTEE

Freidun Anwari (Chairman) Coatings Research Group, Inc.

Bend.Carlozzo ...l Tremco, Inc.
Carl J. KNauss ... « ¢ s 5 & o 5 v v « Kent State University
Randolph B. Krafcik ................ Sherwin-Williams Co.
PRIl BOZICK « oo s w sssmans 5 » sumos o w0 svovs = Day-Glo Color Corp.
Phillip M. Sliftko ........... Coatings Research Group, Inc.
John C. Weaver ........ Case Western Reserve University

shear stresses for each sample and each run. Additional
graphical presentation of the data is optional.

The sample preparation procedure was chosen in an
attempt to obtain consistency in pretest shear history
without destroying the at-rest structure of the samples.

Samples were tested on five computer-driven and three
manual viscometers. Reported variations in the testing
procedure for the computer-driven viscometers were:

The Carri-Med Controlled Stress Rheometer was main-
tained at a constant shear stress during the steady-state
portion of the thixotropic loop. Therefore, shear rates
could vary several sec ' during this portion of the run.

The steady-state portion of the thixotropic loop was not
reported for runs on the Contraves viscometer. No time
delay was reported between the shear rate ascending and
descending portions of the test.

Table 3—Viscometers

Instrument Type® Distributor
Bohlin Reologi VOR ... Concentric Bohlin Reologi, Inc.
25 mm couette cylinder P.O. Box 6623
Edison, NJ 08818
Carri-Med Controlled .. Cone and Mitech Corp.

Stress Rheometer plate
0.5° 4 cm cone
Contraves Rheomat 115 Concentric

4399 Hamann Parkway
Willoughby, OH 44094

Contraves Industrial

and Low-Shear 30 cylinder Products Division
DIN system 11258 Cornell Park Drive,
Suite 612
Cincinnati, OH 45242
Haake Rotovisco ... ... Concentric Haake Buchler
RV 20 cylinder Instruments, Inc.
CV 100 system 244 Saddle River Road
Saddle Brook, NJ 07662
Irvine-Park Falling. . ... Falling J&L Instruments Corp.
Needle Viscometer needle 2430 Boulevard of
(FNV) the Generals
Valley Forge Business Center
Norristown, PA 19403
Wells-Brookfield RVT .. Cone and Brookfield Engineering
CP-51 and plate Laboratories
CP-42 cones 240 Cushing Street
Stoughton, MA 02072
Weissenberg Rheometer . Cone and Mitech Corp.
plate 4399 Hamann Parkway

Willoughby, OH 44094

(a) Instrument configuration used in this study, other configurations are available for many of
these viscometers.
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Table 4—Regression Coefficients for the Cellulosic-Thickened Water-Borne Roof Coating (Sample A)

Shear Rate Increasing Shear Rate Decreasing
Viscometer A, A, A, R Viscometer A, A, A, R
Bohlin......... 2.4090 —0.76938  —0.01791 0.99971 Bohlin ......... 2.3993 —0.77045  —0.00383 0.99992
2.3767 —0.74779  —0.02430 0.99971 2.3685 —-0.74975  —0.01145 0.99990
Carri-Med . ... .. 2.6257 —0.84450  —0.00947 0.99956 Carri-Med . ... .. 2.6443 -0.84650 0.01410 0.99853
2.6036 —0.81951  —0.03797 0.99918 2.6696 —0.85623  —0.01407 0.99997
Contraves ...... 2.5122 —-0.83334 0.03861 0.99998 Contraves ...... 2.5075 —-0.81385 0.02129 0.99997
2.5232 —0.82261 0.02937 0.99999 2.5239 —0.80799 0.01821 0.99997
Haake ......... 2.5605 —0.83495 0.01976 0.99980 Haake ......... 2.5252 —-0.78121  —0.00965 0.99981
2.5441 —0.83495 0.00330 0.99995 2.5318 -0.79135  —0.00005 0.99991
Weissenberg, Weissenberg,
computer .. ... .. 2.7325 -0.96913  —0.05353 0.99850 computer ... . .... 2.4435 —0.75084 0.01581 0.99969
2.6319 —0.82062 0.02118 0.99969 2.4754 —-0.75071 0.00638 0.99946
Manual Viscometers
Viscometer Ay A, A, R
Brookfield .. .. .. 2.4693 —0.75836  —0.02820 0.99833
Relaxation . . 2.5352 -0.73192  —0.04479 0.9988S
BNV i st 2.5010 —0.84591 —0.00488 0.99835
Weissenberg .... 2.4029 -0.83550 0.10133 1.00000

Table 5—Regression Coefficients for the Latex Semigioss Containing a Urethane-Type Associative Thickener (Sample B)

Shear Rate Increasing Shear Rate Decreasing
Viscometer A, A, A; R Viscometer A, A, A, R
Bohlin......... 1.7088 —0.34666  —0.06072 0.99999 Bohlin......... 1.6674 -0.31764  —0.05234 0.99997
1.7043 —0.34491  —0.06040 0.99998 1.6642 —0.31582  —-0.05296 0.99997
Carri-Med . ... .. 1.6920 —0.40912 0.05324 0.99947 Carri-Med . . ... 1.7727 —0.41350  —-0.03277 0.99984
1.6949 —-0.39629 0.04960 0.99908 1.7622 —-0.33996  —0.09706 0.99745
Contraves .. .... 1.7218 —0.35016  —0.05192 0.99994 Contraves ...... 1.7207 —0.43327 0.03560 0.99976
1.7809 —0.43618  —0.02056 0.99987 1.7275 —0.43984 0.03685 0.99967
Haake .- ...ou . 1.7760 —-0.31937  -0.09954 0.99961 5 T IR 1.7423 —0.41911 0.04254 0.99899
1.7885 —-0.37329  —0.03998 0.99987 1.7524 —0.43046 0.05904 0.99889
Weissenberg, Weissenberg,
computer. . ... .. 1.9160 —0.51148  —-0.06115 0.98707 computer . . ..... 1.7097 —0.35492 0.00936 0.99559
1.9758 —0.55209  —0.06940 0.98416 1.7582 —-0.36364  —0.00111 0.99814
Manual Viscometers
Viscometer Ay A, A; R
Brookfield . . .. .. 1.7154 —0.40567 0.02601 0.99943
Relaxation. .. ... 1.7343 —0.38680 0.03202 0.99784
BNV e soncaize s 1.8304 —-0.26919 0.08648 0.99978
Weissenberg .... 1.8261 -0.36642  —0.07130 1.00000

Table 6—Regression Coefficients for the Latex Semigloss Containing an Alkali-Swellable Associative Thickener (Sample C)

Shear Rate Increasing Shear Rate Decreasing
Viscometer Ay A, A; R Viscometer A, A, A, R
BOhI.... woumisis.os 1.8792 —0.47256 —-0.05744 0.99797 Bohlin......... 1.8239 —0.46138 -0.00570 0.99988
1.8781 —-0.46807  —0.05970 0.99828 1.8273 —0.46268  —0.00554 0.99986
Carri-Med . .. ... 1.7828 —-0.53043 0.04585 0.99950 Carri-Med . .. . .. 1.7492 —-0.42631  -0.02175 0.99959
1.8452 —0.51960 0.03160 0.99924 1.8329 —0.44392  -0.03139 0.99917
Contraves . . .... 1.9816 —-0.52570 0.00346 0.99968 Contraves ...... 1.9551 —0.54678 0.05180 0.99998
1.9614 -0.51092 0.01221 0.99990 1.9584 —0.54920 0.05246 0.99998
Haake ......... 1.9143 -0.41162 —-0.08617 0.99709 Haake ......... 1.9113 —0.54599 0.06679 0.99979
1.9674 —-0.50156  —0.05369 0.99259 1.9157 —0.54607 0.06579 0.99993
Weissenberg, Weissenberg,
computer . . ..... 2.2507 -0.69065  —0.05933 0.99541 computer . ....... 1.9041 —0.45498 0.05434 0.999%0
2.3003 -0.71125  —0.06560 0.99569 1.9330 —0.45958 0.05189 0.99986
Manual Viscometers
Viscometer Ay A, A; R
Brookfield . .. ... 1.9733 —-0.55212 0.08732 0.99996
Relaxation.. . . ... 1.9725 -0.54879 0.08150 0.99993
) 21\ — 2.1116 —0.59520 0.04272 0.99991
Weissenberg .... 2.0170 —0.53949 0.37461 1.00000
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Table 7—Regression Coefficients for the Solvent-Based, High Solids Semigloss (Sample D)

Shear Rate Increasing Shear Rate Decreasing
Viscometer Ay A, A, R Viscometer A, A, A, R
Bohlin......... 1.0838 -0.21656  —0.11637 0.98981 Bohlin......... 0.98541 -0.20951  —0.01828 0.99821
1.0960 -0.22528  —0.11796 0.98762 0.98756 -0.21145  —0.01353 0.99844
Carri-Med . . . . .. 0.96046 -0.10865  —0.04799 0.98380 Carri-Med . . . . .. 1.0526 -0.23686  —0.03669 0.99822
1.0072 —-0.10922  —0.04392 0.97351 1.1061 -0.26452  —0.02717 0.99737
Contraves ... ... 0.99833 —0.19932  —0.00938 0.99610 Contraves ... ... 1.0210 —0.33401 0.10595 0.99951
1.0595 —-0.25150  —0.01319 0.99769 1.0222 —0.33053 0.10753 0.99933
Haake ......... 1.1813 -0.26131  —0.12154 0.98268 Haake ......... 1.0535 —0.30876 0.07151 0.99808
1.1343 —-0.19331  —0.14381 0.97417 1.0535 —0.28742 0.04654 0.99933
Weissenberg, Weissenberg,
computer . . ... .. 1.3551 —-0.43556  —0.01667 0.99781 computer . .. ... . 1.0288 -0.27131 0.05979 0.99800
1.3691 —0.35628 0.01870 0.98712 1.0041 —-0.29879 0.04648 0.99440
Manual Viscometers
Viscometer Ay A, A, R
Brookfield . .. . .. 1.0049 —-0.31981 0.05135 0.99726
Relaxation. . . ... 0.94479 -0.34524 0.05771 0.99814
FNV........... 1.3084 —0.28542  —0.02853 0.98009
Weissenberg ... 1.2000 —-0.32949  —0.20057 1.00000
Table 8—Regression Coefficients for the Solvent-Based Varnish (Sample E)
Shear Rate Increasing Shear Rate Decreasing
Viscometer Ay A, A, R Viscometer Ay A, A, R
Bohlin....... 0.013450 0.01608  —0.00885 0.99519 Bohlin....... 0.00063478 0.06192  —0.04366 0.98947
0.0084369  —0.02280  —0.01280 0.99553 0.024118 -0.01125 0.00681 0.98172
Carri-Med .... 0.075716 —-0.08143  —0.01982 0.90398 Carri-Med ....  0.0031425 0.04651  —0.07292 0.71946
0.11410 —0.19566 0.13802 0.96894 0.019177 0.09564  —0.08554 0.91364
Contraves .... 0.026808 0.05233  —0.02018 0.93548 Contraves .... 0.088025 —-0.11932 0.10532 0.99355
0.027498 0.05248  —0.02104 0.93123 0.088871 —-0.11928 0.10471 0.99369
Haake ....... 0.098702 —0.06864 0.03752 0.99458 Haake - cawss —0.12561 -0.21071 0.16983 0.99458
0.071663 —0.04292 0.04332 0.74943 —-0.12225 —0.16505 0.12190 0.99617
Weissenberg, Weissenberg,
computer . . . .. 0.058460 0.00827  —0.01035 0.99876 computer . . ... 0.058460 0.00827  —0.01035 0.99876
0.056356 0.00885  —0.00939 0.99413 0.058460 0.00827  —0.01035 0.99876
Manual Viscometers
Viscometer A, A, A, R
FNV......... 0.021881 -0.00075 0.00478 0.86403
Weissenberg .. 0.25647 -0.09519  —0.078% 1.00000
Table 9—Regression Coefficients for the Titanium Dioxide Dispersion (Sample F)
Shear Rate Increasing Shear Rate Decreasing
Viscometer A, A, A, R Viscometer A, A, A, R
Bohlin....... 1.7428 -0.37020  -0.01474 0.97326 Bohlin....... 1.6343 —-0.31620 0.05507 0.99845
1.7452 —-0.36388  —0.02828 0.99004 1.6363 —=0.33150 0.06239 0.99894
Carri-Med . ... 1.6970 —-0.22433  —0.04775 0.98856 Carri-Med . ... 1.7277 —-0.39497 0.09468 0.99974
1.6939 —-0.18566  —0.08825 0.97807 1.7281 -0.39710 0.08703 0.99906
Contraves .... 2.2556 -0.89715 0.20856 1.00000 Contraves .... 2.1285 -0.66780 0.09014 0.99978
2.1910 —-0.81376 0.17975 1.00000 2.1271 —-0.67176 0.08946 0.99983
Haake ....... 1.5153 0.02592  —0.15995 0.95415 Haake ....... 1.6203 —0.37540 0.13748 0.99989
1.5464 -0.03023  —0.11711 0.97522 1.6408 —-0.35910 0.11731 0.99989
Weissenberg, Weissenberg,
computer . . . .. 2.0447 —0.60084  —0.05200 0.98526 computer .. ... 1.5942 —0.32263 0.04994 0.99828
2.1907 -0.61693  —0.06610 0.99144 1.6566 —-0.24363 0.03927 0.99550
Manual Viscometers
Viscometer Ay A, A, R
Brookfield .... 1.7137 -0.47512 0.15936 0.99966
Relaxation.... 1.7128 ~0.46793 0.16506 0.99958
FNV.. o v e 2.1306 -0.60424 0.03361 0.99652
Weissenberg .. 1.6798 -0.17423  —0.02988 1.00000
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Table 10—Extrapolated Viscosities (in Poise) of the Cellulosic-Thickened Water-Borne Roof Coating (Sample A)

Shear Rate Increasin: Shear Rate Decreasing
Shear Rate Shear Rate
Viscometer 10 sec™ 1.0sec™ 0.1 sec™ Viscometer 10 sec™ 1.0 sec™ 0.1 sec™
Bohlifi; o sms o sww ven s 8 41.85 256.4 1447 BORIN. wave s wesen s wozs s5a ¢ 42.17 250.8 1465
40.24 238.1 1259 40.49 233.6 1279
Catti-Med s s v wen 23 6 59.12 4224 2889 CarriMed. . v s e vis 64.85 440.9 3198
55.73 401.4 2427 62.99 467.3 3249
CONTAVES e s 5w i o5+ 52.18 325:2 2422 Contraves:. .. v s s o = 51.87 321.7 2201
53.70 333.6 2372 52.98 326.5 2188
Haakiel: g wonc s nn was v s 55.63 363.5 2601 Haake................. 54.24 335.1 1980
55.70 350.0 2233 55.00 340.3 2104
Weissenberg, computer. .. 51.27 540.1 4447 Weissenberg, computer...  S1.11 277.7 1622
61.67 428.4 2700 53.84 298.8 1708
Average ............... 5271 365.9 2480 Average ............... 52.95 329.3 2099
Standard Deviation ... ... 6.87 88.2 865 Standard Deviation . .. ... 7.64 75.0 668
St. Dev. as % of Avg. ... 13.0 24.1 349 St.Dev.as % of Avg. ... 144 22.8 31.8
Manual Viscometers
Shear Rate
Viscometer 10 sec™ 1.0 sec™ 0.1 sec™’
Brookfield Relaxation ....  48.17 294.6 1583
57.34 342.9 1669
Falling Needle Visc. .. ... 44.69 317.0 2198
Weissenberg, manual. . . . . 46.64 252.9 2186

Manual viscometers were: Brookfield relaxation,'''?
steady-state Weissenberg, and the Falling Needle Vis-
cometer (FNV).'? These were included for comparative
purposes as alternatives to computer-driven instruments.
The Brookfield relaxation technique measures viscosities
in an exponentially decreasing shear rate mode; the man-
ual Weissenberg viscometer measured steady-state equi-
librium viscosities; and the Falling Needle Viscometer
gave viscosities of previously unsheared samples. Be-
cause these manual viscometers could not run the thixo-

tropic loop specified, they were not included in the data
analysis. Viscometers included in this study and their
suppliers appear in Table 3.

DATA ANALYSIS

If three runs were made on one viscometer for a sam-
ple, the two runs which had the closest agreement were
selected for analysis. Log viscosity as a function of log

Table 11—Extrapolated Viscosities (in Poise) of the Latex Semigloss Containing a Urethane-Type Associative Thickener

(Sample B)
Shear Rate Increasing Shear Rate Decreasing
Shear Rate Shear Rate
Viscometer 10 sec™’ 1.0 sec™ 0.1sec™ Viscometer 10 sec™ 1.0 sec™ 0.1 sec™
Bohlin................. 20.02 51.14 98.8 Bohlifits 52 5 a0 5 e 5 19.83 46.49 85.6
19.91 50.62 97.5 19.74 46.15 84.5
Carri-Med. . ............ 21.68 49.20 142.7 Carti-Med. = s vy s wmw e 21.20 59.25 142.4
22.30 49.53 138.3 21.14 57.84 101.2
Contraves . ............. 20.88 52.70 104.7 COMTAVES = ws wvans o <o o 21.04 52:57 154.7
21.09 60.38 157:2 2111 53.39 160.0
Haake................. 22.76 59.70 99.0 Haake i s e s s v wia 23.21 55.25 159.9
23.73 61.45 1324 24.04 56.55 174.5
Weissenberg, computer ... 22.05 82.41 232.5 Weissenberg, computer...  23.13 51.25 118.6
22.61 94.58 287.4 24.74 57.31 132.0
AVEIREE « va i s vus sws & 21.70 61.17 149.1 Average ............... 21.92 53.61 131.3
Standard Deviation . ... .. 1.23 15.39 63.5 Standard Deviation ... ... 1.74 4.57 325
St. Dev. as % of Avg. ... 5.1 25.2 42.6 St. Dev. as % of Avg. ... 1.9 8.5 24.8
Manual Viscometers
Shear Rate
Viscometer 10 sec™ 1.0 sec™ 0.1 sec™
Brookfield Relaxation ....  21.66 51.93 140.3
23.96 54.24 142.3
Falling Needle Visc. ..... 44.43 67.67 153.5
Weissenberg, manual. . .. . 24.46 67.00 132.2
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Table 12—Extrapolated Viscosities (in Poise) of the Latex Semigloss Containing an Alkali-Swellable Associative Thickener

(Sample C)
Shear Rate Increasing Shear Rate Decreasing
Shear Rate Shear Rate
Viscometer 10 sec™ 1.0 sec™ 0.1 sec™ Viscometer 10 sec™ 1.0 sec™ 0.1 sec™
1211/ 111) A ———— 22:35 73.72 196.9 Bohlin................. 22.74 66.67 190.4
22.40 15.53 193.4 22.86 67.19 192.5
Carri-Med. ... ....o..un. 19.87 60.65 228.6 Carri-Med. ............. 20.00 57.84 142.5
22.76 70.02 249.1 22.78 56.13 176.0
CONTAVES) i s seess s v o 28.80 95.85 324.2 CONMAVES': v .55 was 55e 28.85 90.18 357.8
29.02 91.50 305.2 28.95 90.87 363.1
Haake:. ....coe o sne v v 26.09 82.09 173.7 Haak€:wo veams o sz ia 2705 81.53 3343
25.83 92.77 260.2 27.25 82.36 336.9
Weissenberg, computer. .. 31.68 178.11 762.1 Weissenberg, computer ... 31.88 80.19 259.1
33.38 199.66 883.0 33.52 85.70 278.3
VETAGE] 1o s 3 e ety 26.22 102.19 357.7 AVEEAZE: ¢owiars wiracas sramins 26.59 75.87 263.1
Standard Deviation . .. ... 4.44 47.24 251.2 Standard Deviation ... ... 4.40 12.88 83.1
St. Dev. as % of Avg. ... 16.9 46.2 70.2 St. Dev. as % of Avg. ... 16.5 17.0 31.6
Manual Viscometers
Shear Rate
Viscometer 10 sec™ 1.0 sec™ 0.1 sec™
Brookfield Relaxation ....  32.25 94.04 410.0
32.00 93.86 400.7
Falling Needle Visc. ... .. 36.23 129.30 561.7
Weissenberg, manual. . .. . 71.14 103.99 853.3

Using the fitted equations, viscosities for each run
were extrapolated to 10.0, 1.0, and 0.1 sec ' for both
the shear rate increasing and shear rate decreasing mode.
For these special cases, equation (1) can be simplified to:

shear rate was fitted by second order regression'*'" for
both the shear rate increasing and shear rate decreasing
mode. This gave the following general equation for the
viscosity profiles:

log (viscosity) = A, + A, log (shear rate) + A, [log (shear rate)]* (1)

. . . log (viscosity at 10.0sec ') = Ay + A, + A, (2)
Regression coefficients (Ag, Ay, and A,) and correlation 5 } ) ' 3
coefficients (R) for the gamples appear in Tab[e; 4-9. Jog (viscosity at 1.0 sec ') = A, (3)
These constants are provided to allow reconstruction of
the experimental data. log (viscosity at 0.1 sec ') = A, — A, + A, (4)

Table 13—Extrapolated Viscosities (in Poise) of the Solvent-Based, High Solids Semigloss (Sample D)
Shear Rate Increasing Shear Rate Decreasing
Shear Rate Shear Rate
Viscometer 10 sec™ 1.0sec™ 0.1 sec™ Viscometer i 10 sec™ 1.0 sec™ 0.1 sec™
151,101 5.635 12.13 15.28 Bohlin................. §.723 9.67 15.02
5.659 12.47 15.97 5.789 9.72 15:33
Carri-Med.............. 6.365 9.13 10.50 Carri-Med. . ............ 6.012 11.29 17.90
7.146 10.17 11.82 6.522 12.77 22.05
Contraves . ............. 6.161 9.96 15.43 Contraves.............. 6.208 10.50 28.90
6.235 11.47 19.85 6.298 10.52 28.86
Haake................. 6.287 15.18 20.94 Haake................. 6.550 11.31 27.15
6.269 13.62 15.27 6.496 11.31 24.40
Weissenberg, computer...  7.996 22.65 59.42 Weissenberg, computer. .. 6.566 10.69 22.90
10.753 23.39 55.47 6.647 10.09 22.35
AVEIARE o wovs s s i b 6.851 14.02 24.00 AVEIAEE oo sirasn st e s 6.281 10.79 22.49
Standard Deviation . . 1.537 5.07 17.93 Standard Deviation . .. ... 0.337 0.93 5.12
St.Dev. as % of Avg. ... 224 36.2 74.7 St. Dev. as % of Avg. ... 5.4 8.6 22.8
Manual Viscometers
Shear Rate
Viscometer 10 sec™’ 1.0sec™’ 0.1 sec™
Brookfield Relaxation ....  5.451 10.11 23.77
4.542 8.81 2227
Falling Needle Visc. .. ... 9.873 20.34 36.75
Weissenberg, manual. . . .. 4.677 15.85 21.33
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Table 14—Extrapolated Viscosities (in Poise) of the Solvent-Based Varnish (Sample E)

Shear Rate Increasing Shear Rate Decreasin
Shear Rate Shear Rate
Viscometer 10 sec™ 1.0sec” 0.1 sec™ Viscometer 10 sec™ 1.0 sec” 0.1 sec™
Bohlin................. 1.049 1.031 0.974 Bohlin................. 1.044 1.001 0.785
0.939 1.020 1.043 1.046 1.057 1.102
Carri-Med. ............. 0.943 1.190 1.372 Carri-Med. .. ........... 0.948 1.007 0.765
1.139 1.300 2.804 1.070 1.045 0.689
Contraves.............. 1.145 1.064 0.900 Contraves.............. 1.186 1.225 2.054
1.145 1.065 0.899 1.187 1.227 2.055
HAAKE .. e 2o 53 05 500 1.168 1.255 1.603 HAaaKe u: 505 a5 06 5ws 55 9 0.682 0.749 3.207
1.180 1.179 1.438 0.683 0.755 1.461
Weissenberg, computer . . . 1.139 1.144 1.096 Weissenberg, computer . . . 1,139 1.144 1.096
1.137 1.139 1.092 1.139 1.144 1.096
AVEIATE w1 wouss s susis w56 1.098 1.139 1.322 AVEIage v s ive s i v 1.012 1.035 1.431
Standard Deviation ... ... 0.090 0.095 0.573 Standard Deviation .. .. .. 0.189 0.170 0.794
St. Dev. as % of Avg. ... 8.2 8.3 433 St. Dev. as % of Avg. ... 18.7 16.4 555
Manual Viscometers
Shear Rate
Viscometer 10 sec™ 1.0 sec™ 0.1 sec™
Falling Needle Visc. ... .. 1.061 1.052 1.065
Weissenberg, manual. . ... 1.209 1.805 1.874

Averages and standard deviations of the extrapolated vis-
cosities were calculated for the computer-driven viscom-
eters. These results and the extrapolated viscosities for
the manual viscometers appear in Tables 10-15.

Average second order regression coefficients were cal-
culated from the average extrapolated viscosities for the
computer-driven viscometers. They were not calculated
by averaging the individual regression coefficients. These
coefficients represent log quantities and averaging them
would artificially increase the importance of lower vis-
cosity values. These coefficients appear in Table 16 and

the resulting average viscosity profiles of the water-borne
and solvent-based samples appear in Figures 1 and 2,
respectively.

Brookfield relaxation measurements were made by ro-
tating the cone of the instrument and fixing its position at
a scale reading of 100. After the sample was introduced,
the cone was released and scale readings were recorded at
set time intervals. During the relaxation, the shear stress
applied to the sample is proportional to the scale reading
(S):

Shear stress = CI S (5)

Table 15—Extrapolated Viscosities (in Poise) of the Titanium Dioxide Dispersion (Sample F)

Shear Rate Increasing Shear Rate Decreasing
Shear Rate Shear Rate
Viscometer 10 sec™ 1.0sec™ 0.1 sec™ Viscometer 10 sec™’ 1.0 sec™ 0.1 sec™
Bohln: oo i o swi s 22.80 55.31 125.4 Bohlin................. 23.61 43.08 101.3
22.54 55.62 120.4 23.29 43.28 107.2
Garri-Med. «: i v s 26.60 49.77 74.7 Carri-Med. ............. 26.76 53.42 164.9
26.30 49.42 61.8 26.18 53.47 163.0
CONrAVESL. o vis oo ccas s 36.90 180.14 2297.8 Contraves . ............. 35.55 134.43 769.9
36.06 155.24 1529.4 35.06 134.00 773.3
Haake................. 24.06 32.76 21.4 Haake................. 24.12 41.72 135.9
25.06 35.19 28.8 25.06 43.73 131.0
Weissenberg, computer...  24.65 110.84 392:2 Weissenberg, computer. .. 20.97 39.29 92.6
32.19 155.16 551.5 28.33 45.35 87.0
Average ............... 27.72 87.95 520.3 AVELage: wcu o v 5 wvone v 26.89 63.18 252.6
Standard Deviation . .. ... 5.35 56.72 775.3 Standard Deviation ... ... 4.88 371.73 274.9
St. Dev. as % of Avg. ... 19.3 64.5 149.0 St. Dev. as % of Avg. ... 18.1 59.7 108.8
Manual Viscometers
Shear Rate
Viscometer 10 sec™ 1.0 sec™ 0.1 sec™
Brookfield Relaxation ....  25.00 51.72 2229
25.70 51.62 221.7
Falling Needle Visc. ... .. 36.31 135.08 586.7
Weissenberg, manual. . . . . 29.90 47.84 66.7
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Table 16—Average Regression Coefficients

Shear Rate Increasing
Average Regression Coefficients

A A,
—-0.83628 —0.00519
—0.41851 —-0.03157
—0.56744 —0.02333
—-0.27223 —0.03877
—0.04032 0.02439
-0.63673 0.13529

Shear Rate Decreasing
Average Regression Coefficients

Ao A A,
2.5176 —-0.79907 0.00535
1.7292 —0.38871 0.00031
1.8801 —0.49770 0.04235
1.0330 —0.27698 0.04199
0.0149 -0.07523 0.06547
1.8006 —-0.48642 0.11543

where C, is a proportionality constant determined by the
physical characteristics of the instrument. The shear rate
is proportional to the relaxation rate of the cone:
Shear rate = C,dS
dt 6)

where C, is a different constant also determined by the
physical characteristics of the instrument. To obtain a
viscosity profile the quantity dS/dt must be determined at
each scale reading during the relaxation. This was accom-
plished by taking three successive scale readings and
fitting them to a parabolic equation of the form:

scale reading at time t = B + Bt + B, t (7

where B, B, and B, are fitted constants.'® The deriva-

Shear rate increasing

—————Shear rate decreasing

1000 4

100+

Viscosity (poise)

10 4ttt ‘
0.1 1.0 10.0
Shear rate (sec™ 1)

Figure 1—Average viscosity profiles of water-borne samples
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tive of this equation (dS/dt) was then calculated for the
middle point:

_p +2my

dt 8)
This procedure was repeated for the entire data set yield-
ing shear rate as a function of shear stress which was then
converted to viscosity by the fundamental equation:

. y shear stress
Viscosity = —————

shear rate (9)

DISCUSSION

A log-log regression was chosen over more familiar
rheological models such as the Casson equation'”'® or a
power law expression'? to fit the data over the shear rate
region of interest. The purpose of the fit was to precisely
extrapolate the viscosities obtained on the different in-
struments to preselected shear rates rather than to predict
more theoretical properties such as the yield value'® or
flow index.2° Also, these other models are generally used
when a viscosity profile over a much broader shear rate
region is known.

Overall, a second order fit was found to represent the
data quite well. Correlation coefficients (R) for all sam-
ples except the solvent-based varnish (E) were greater
than 0.95 for all viscometers; most were greater than
0.99. Only three runs on the varnish had correlation
coefficients below 0.90. The correlation coefficients of
all runs performed on the manual Weissenberg vis-
cometer were 1.00000 since only three data points were
obtained during the shear rate increasing or decreasing
mode.

All samples except the varnish consistently gave nega-
tive A, coefficients indicating that they were shear-thin-

/N
O
& 100,04
@]
(B
—
>
i
5 10.04
(@)}
Q
e
>
1.0
0.5 1 —+—+srrresd
0.1 1.0 10.0

Shear rate (sec™1)

Figure 2—Average viscosity profiles of solvent-based samples
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ning. Samples with smaller A, values (more negative)
were generally more shear-thinning (see Figures 1 and 2).
The magnitude of the A, values for sample E was much
smaller than that of the other samples. This indicates the
solvent-based varnish was fairly close to being a New-
tonian fluid.

As shear rate decreased, agreement between viscom-
eters decreased. For the water-borne cellulosic-thickened
roof coating (A), standard deviations (as a percent of the
average) in the shear rate increasing mode were 13.0%,
24.1%, and 34.9% for measurements at 10.0, 1.0, and
0.1 sec ', respectively. Generally, this trend occurred
with all samples in both the shear rate increasing and
decreasing modes.

Agreement between viscometers was better in the shear
rate decreasing than the shear rate increasing mode. The
standard deviations (as a percent of the average) for the
solvent-based high solids alkyd (D) were 22.4%, 36.2%,
and 74.7% for measurements in the shear rate increasing
mode at 10.0, 1.0, and 0.1 sec !, respectively. In the
shear rate decreasing mode, they were 5.4%, 8.6%, and
22.4% over the same shear rates. These results were
fairly typical of all samples except E, where the opposite
trend was seen. The difference in the agreement between
the two parts of the thixotropic curve shows the impor-
tance of sample handling and preparation. Agreement is
poorer in the shear rate increasing mode because factors
such as rate of sample stirring, method of sample intro-
duction into the viscometer, and rate of cone or cylinder
lowering onto the sample, all disturb the at-rest structure
of the sample. As a result, the low-shear viscosity of
these thixotropic coatings is changed. In the shear rate
decreasing mode, all samples have already undergone
part of the thixotropic loop and their shear history is much
more similar.

Because the varnish (E) shows nearly Newtonian be-
havior, agreement of measurements made in the shear
rate increasing and decreasing modes should have been
similar. However, agreement was better in the first part
of the thixotropic loop (shear rate increasing) and may be
due to the effect of solvent evaporation as the experiment
progressed. This may explain why the average viscosity
of the varnish at 0.1 sec ~ ' was lower at the beginning of
the thixotropic loop than at the end.

Agreement between viscometers was poorest for the
solvent-based titanium dioxide dispersion (F) in both the
shear rate increasing and decreasing modes. This sample
had the greatest thixotopic behavior (the largest area in
the thixotropic loop—see Figure 2) and, therefore,
should be the most sensitive to variations in shear history.

The Brookfield relaxation technique gave results simi-
lar to many of the computer-driven viscometers. Howev-
er, viscosities could only be measured in an exponentially
decreasing shear rate mode and over a limited region.
Also, samples with low viscosities over this shear rate
region may cause the relaxation to occur too quickly for
accurate readings. Brookfield relaxation measurements
were not made on the varnish (E) for this reason.

The Falling Needle Viscometer consistently gave vis-
cosity readings higher than the other instruments. Mea-
surements on this instrument probably reflect the maxi-
mum structure of previously unsheared samples. This
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instrument may be particularly useful for measuring vis-
cosities of undisturbed samples of highly thixotropic
fluids.

CONCLUSION

Overall, agreement between viscometers became
poorer as shear rate decreased. Also, there was less
agreement between viscometers during the earlier shear
rate increasing portion of the thixotropic loop than during
the later shear rate decreasing portion. These trends prob-
ably resulted from the sensitivity of the test samples’
viscosities to their previous shear history. This sensitivity
may be greater at lower shear rates where very weak
interactions contribute significantly toward rheological
behavior. We suspect that samples with greater thixo-
tropy would show poorer agreement of viscosity measure-
ments between viscometers.

To improve the precision of interlaboratory testing of
low-shear rheological measurements, we propose several
modifications of the test procedure used in this study. A
standardized method for introducing the sample into the
viscometer with a preselected time delay between intro-
duction and testing should improve early measurements.
The rate of shear rate increase and decrease should also be
specified to better control a sample’s shear history. Vis-
cosity standards suitable for very low shear rates should
be included for calibration purposes. Finally, a standard
method should be devised to prevent solvent evaporation.

This study was conducted in an attempt to design a
procedure by which low shear viscosity data from differ-
ent instruments could be compared. With further work to
develop a more standardized testing procedure and the
use of appropriate calibration standards, this goal should
be attainable.
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Low VOC Coatings.
General Considerations and Applicability
Of Liquid Crystalline Binders

S. Peter Pappas
North Dakota State University*

This report begins with a general discussion of ad-
vantages and challenges relating to the formulation
of low VOC coatings, introduces the potential for
lowering VOCs of air-dry alkyds by incorporation of
liquid crystalline (LC) groups, and proceeds to on-
going studies at North Dakota State University on
novel LC polymers and oligomers for coatings bind-
ers, highlighting the studies on air-dry alkyds and
acrylic lacquers. The results of these studies demon-
strate that LC binders form stable nonaqueous dis-
persions, which make them potentially attractive for
low VOC coatings applications (as well as for reduc-
ing oven-sagging of baked coatings). The results fur-
ther establish that LC binders provide unusual com-
binations of hardness and flexibility, together with
good adhesion and fast dry (in the case of air-dry
alkyds)—properties which are unattainable with cor-
responding amorphous binders.

GENERAL CONSIDERATIONS

Reduction of solvent levels in coatings is an attractive
concept, obviously, both from ecological and, particular-
ly, economical standpoints. A major requirement is re-
duction of binder viscosity, which may be accomplished
by lowering MW and/or glass transition temperature (T,)
of the binder. However, this approach is accompanied by
substantial challenges.

Lower MW (or T,) binders require higher function-
ality, i.e., lower equivalent weight (EW) of reactive
groups, to build-up the MW (or increase T,) and to

Presented at the Western Coatings Societies’ 19th Biennial Symposium and Show, in
Anaheim, CA, on March 14-16, 1989
*Polymers & Coatings Dept., Fargo, ND 58105
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achieve desirable film properties. However, the utiliza-
tion of lower equivalent weight binders tends to narrow
the cure window,! i.e., the range of bake temperatures
and times within which the paint has acceptable film
properties. Furthermore, reactive groups (e.g., hydroxyl
groups) tend to be polar and to participate in intermolecu-
lar interactions, such as H-bonding, which tends to in-
crease viscosity. This counteracting effect limits the
potential reduction of viscosity by MW (Ty) reduction.

The polarity of reactive groups also tends to increase
surface tension of binders, which promotes the appear-
ance of surface tension-related application defects, such
as craters.

The utilization of lower MW binders results in less
viscosity increase in spray application, which tends to
promote sagging on vertical parts. Furthermore, the high-
er binder (and functionality) concentration results in a
stronger viscosity dependence on temperature, which
may be attributed to intermolecular interactions, such as
H-bonding, and tends to promote oven-sagging. These
factors narrow the temperature window for proper appli-
cation.

Factors affecting viscosity of high-solids coatings and
design considerations have been reviewed, including:
oligomer-related effects, such as MW and T,, MW distri-
bution, and functional group content; solvent-related ef-
fects, such as solvent-oligomer interactions, T, reduction
by solvent, concentration, and solvent viscosity; tempera-
ture effects; and pigmentation effects.

Aside from challenges relating to application viscosity,
low VOC coatings tend to exacerbate the general difficul-
ty of maximizing ambient-stability, i.e., shelf- and pot-
life, while minimizing the time and/or temperature for
cure. As EW decreases (dictated by decreasing MW), and
solvent levels decrease (to lower VOCs), the concentra-
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Table 1—Characterization of PHBA Grafted (G) and
Random (R) Alkyds and Air-Dry Films

%PHBA Ty Viscosity Dry- Pencil Rev. Acetone
Alkyd (n)? °C (ps)® Time Hardness Impact® Rubs

Table 2—Film Properties of Amorphous (AM) Acrylic and
Corresponding LC Acrylic Lacquers

RI.... 15 -23 53 Shr HB 80 3
G2....15(1.1) =20 6.3 7hr 2B 40 5
R2 ¢4 22 -18 6.6 45hr HB 45 4
G3....19(1.6) —15 7.0 55hr B 65 6
R3....27 -12 81 35h H 20 4
G4%...28(2.00 =10 3.1 lhr H >80 8
G5¢...—((3.0) +17 — S5min 2H 45 8

(a) Average PHBA graft length

(b) 70 wt% in xylene

(c) In.-lbs

(d) Exhibits LC behavior evidenced by DSC and polarizing microscopy. Translucent films.

Pencil Reverse
Acrylic Basih Tg(°C) Hardness Impact

MMA/BA/AA M.? AM LC° AM LC AM LC
27/68/5 ........ 14,900 -9 -2 sticky H <10 70
THBBIT s vcnvs 28,500 -8 -4 sticky H 30 80
49/46/5 ........ 39,500 10 — HB — 40 —
MMA/BA/HEMA®
oL R 15,100 0 4 sticky 2H <10 70
BOISUIS siais s 28,200 2 5 2B 2H 20 80

(a) Size exclusion chromatography
(b) Ca. S PHBA groups/COOH
(c) The LC acrylics possess a flexible spacer between the backbone and LC group.

tion of functional groups increases. Since reaction rates
are proportional to functional group concentration, reac-
tion rates during storage will necessarily increase, there-
by decreasing shelf- or pot-life. Thus, the effectiveness of
lateng curing agents is more critical in low VOC coat-
ings.’

Design of specific resin systems for high-solids coat-
ings, including epoxides, urethanes and thermosetting
acrylics and polyesters, has been the subject of numerous
publications and patents.* A potential formulating advan-
tage of high-solids coatings, becoming increasingly more
apparent, is the greater compatibility of lower MW
oligomers. This realization has resulted in effective
blending of oligomers, including the same generic types,
such as low and high T, (i.e., soft and hard) polyesters,
as well as different generic types, such as acrylics with
polyesters and/or with urethanes to achieve unique com-
binations of properties.

A particularly challenging area is the design of high-
solids, air-dry alkyd coatings. Important characteristics
of air-dry alkyds are dry-to-touch and through-cure times.
Conventionally, dry-to-touch (or lacquer-dry) is achieved
by solvent evaporation, whereas through-cure is achieved
by oxidative crosslinking. Even in conventional (low-
solids) alkyds, there is a delicate balance in achieving
both desirable characteristics in that factors which pro-
mote dry-to-touch, such as short oil-length, and high T,
(e.g., styrenated alkyds) tend to slow through-cure.

This delicate balance is further complicated, obvious-
ly, by lower solvent levels and the need for lower MW
and/or lower T, resins in higher-solids alkyds. One ap-
proach to obviate this dilemma is the incorporation of a
dual-cure mechanism in which dry-to-touch by solvent
evaporation is complemented by oxidative crosslinking;
and through-cure is achieved by anaerobic crosslinking,
utilizing methacrylated oligomers and reactive diluents.”

LIQUID CRYSTALLINE (LC) ALKYDS

An alternative approach for high-solids alkyds is incor-
poration of LC (i.e., mesogenic) groups on the alkyd,
together with fatty acids (FA), in which case the dry-to-
touch stage by solvent evaporation may be complemented
by association of the mesogenic groups.® The reversible
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mesogenic associations (i.e., physical crosslinking)
might not inhibit O, permeability and thereby allow con-
ventional, oxidative crosslinking to provide through-
cure.

Alkyds were prepared from phthalic anhydride (PA),
linoleic acid (LA), and trimethylol propane (TMP) by a
procedure utilizing dicyclohexyl carbodiimide (DCC).”
Synthesis of LC-grafted alkyds was accomplished by
reacting the free hydroxyl groups with succinic anhydride
(or with terephthalic acid), followed by grafting with
p-hydroxy benzoic acid (PHBA) groups, utilizing the
DCC procedure. As model compounds, alkyds with
equivalent amounts of randomly incorporated PHBA
groups were prepared by reacting PA, LA, and TMP
together with PHBA, utilizing the DCC procedure.

Characterization of grafted (G) and random (R) alkyds
is provided in Table 1. Grafted alkyds G2-G4 were pre-
pared using succinic anhydride in the previously men-
tioned procedure, whereas G5 was prepared using ter-
ephthalic acid.

The viscosity (70% wt solids in xylene) of the random
alkyds (R1-R3) increases monotonically with increasing
wt% PHBA, as shown in Table 1. In contrast, the graft
alkyd G4 exhibits lower viscosity than G3, although G4
contains a higher %PHBA. Whereas G2 and G3 are solu-
ble in xylene, G4, as well as G5, form stable nonaqueous
dispersions (NADs) which result in lower viscosity. In
contrast to G2 and G3, G4 and G5 also exhibit LC behay-
ior as determined by differential scanning calorimetry
(DSC) and polarizing microscopy. Apparently, a mini-
mum average PHBA graft length of about two units is
required for LC behavior. The formation of stable NADs
with the LC alkyds is a potential formulating advantage
for providing low VOC coatings.

Although not provided in the table, random alkyds R1-
R3 have similar M,, and M,, values of ca. 1650 and 2600,
respectively. Graft alkyds G2, G3, and G4 exhibit M,
values of ca. 1600, 1700, and 1900, respectively, and
M,, values of ca. 2400, 2700, and 2900, respectively.

Film properties of the air-dry alkyds are also provided
in Table 1. As shown, the LC alkyds (G4 and GS5) exhibit
the lowest dry-times. G5 exhibits the remarkably low dry-
time of 5 min; whereas G4 exhibits more favorable re-
verse impact. These results provide support for the idea
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that dry-time may be reduced by mesogenic (LC) associ-
ations. The results also demonstrate that through-cure is
not sacrificed, as measured by solvent-resistance. All
films exhibited 100% cross-hatch adhesion to untreated
rolled steel.

Thus, LC alkyds provide advantages of lower viscosity
by formation of stable NADs, shorter dry-to-touch times,
as well as harder and tougher films. There do not appear
to be either application or film property advantages for
the amorphous grafted alkyds G2 and G3, relative to the
corresponding random alkyds, R1 and R2.

LIQUID CRYSTALLINE ACRYLIC LACQUERS

Acrylic lacquers were used as a commercially-impor-
tant class of automotive topcoats from the mid-1950s to
the early 1970s. (Note that the term lacquer is used here
to denote cure simply by solvent evaporation.) However,
satisfactory mechanical properties required M, values of
ca. 40,000 or more which, in turn, necessitated low solids
(ca. 12 vol%) to achieve suitable spray viscosity. Within
the context of this report, the relevant question is: Can LC
associations compensate for lower MW? That is, can LC
acrylics with MWs substantially lower than 40,000 pro-
vide satisfactory film properties as lacquers and also be
applied at substantially higher solids?®

LC acrylics were prepared from conventional carboxy-
functional acrylics, produced by free radical polymeriza-
tion of methyl methacrylate (MMA), butyl acrylate (BA),
and acrylic or methacrylic acid (AA or MAA). PHBA
groups were directly grafted to the acrylic backbone at the
carboxylic acid sites by the DCC procedure, previously
described.

Alternatively, hydroxy-functional acrylics, produced
by free radical polymerization of MMA, BA, and hydroxy-
ethyl methacrylate (HEMA), were first made carboxy-
functional by reaction with succinic anhydride and sec-
ondly reacted with PHBA (by the DCC procedure) to
introduce the LC chains. This procedure results in a
flexible spacer (about 10 atoms) between the acrylic
backbone and the LC chains.

A comparison of film properties of amorphous (AM)
and corresponding LC acrylic lacquers is provided in
Table 2.

As shown in Table 2, the LC acrylics with M, values
of ca. 15,000 and 28,000 exhibit substantially better film
properties than the corresponding AM acrylics. The only
AM acrylic which provides films with measurable hard-
ness and reverse impact possesses an M, of 39,500.

Furthermore, lower VOC coatings can be formulated
with the LC acrylics, since they form stable NADs. For
example, the MMA/BA/HEMA LC acrylic, shown in
Table 2, exhibits shear viscosity (10* s~ ') of ca. 2.0 ps
at about 48 wt% solids in methyl isobutyl ketone
(MIBK), whereas the viscosity of the corresponding AM
acrylic at 48 wt% solids in MIBK is 3.0 ps.
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LOW VOC COATINGS

The substantially improved hardness coupled with
flexibility of the LC acrylic lacquers suggests that meso-
genic (LC) associations may also complement crosslink
density without the corresponding sacrifice in flexibility,
which generally decreases as crosslink density increases.
This prediction has been verified in studies on thermoset-
ting LC acrylics, crosslinked with etherified melamine
formaldehyde resins. Notably, both increased hardness
and flexibility were achieved only when crosslink density
and backbone T, of the thermosetting LC acrylics are
relatively low.’

CONCLUSIONS

The results establish that liquid crystalline (LC) coat-
ings binders provide unusual combinations of hardness
and flexibility, together with good adhesion and fast dry
(in the case of air-dry alkyds). The formation of stable
NADs with LC binders makes them potentially attractive
for low VOC coatings applications. Furthermore, pre-
liminary studies indicate that viscosity increases substan-
tially on heating, resulting from dissolution of the LC
binders, which is a potentially attractive property for
reducing oven-sagging of baked coatings.

Many questions come to mind with regard to LC coat-
ings, including corrosion resistance, weatherability, hy-
drolytic stability, pigmentation, and cost. The established
positive features of LC coatings certainly warrant con-
tinuing studies in these areas.
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Dissolution Rates of Polymers
And Copolymers Based on Methyl, Ethyl,
And Butyl Methacrylate

R.J. Groele and F. Rodriguez
Cornell University*

The rate of dissolution (DR) of thin (1 wm) films of
various methacrylate polymers was measured using
laser interferometry. The polymers were all of high
(M, > 600 x 10°% molecular weight and included
homopolymers of methyl methacrylate (MMA), ethyl
methacrylate (EMA), and n-butyl methacrylate
(BMA), as well as copolymers of MMA with EMA and
with BMA. Glass transition temperatures (Tg) esti-
mated by differential scanning calorimetry (DSC)
ranged from 36°C [poly (n-butyl methacrylate)]
(PBMA) to 115°C [poly (methyl methacrylate)]
(PMMA). Films were applied to silicon wafers by con-
ventional spinning and baking. The DRs in methyl
isobutyl ketone (MIBK) at 30°C ranged from 0.042
pm/min (PMMA) to ¢. 150 pm/min (PBMA). Activa-
tion energy, E,, in the limited span of 20-40° de-
creased as Ty decreased. In agreement with other
workers, E, for PMMA was 25 kcal/mol. However,
the E, dropped almost to half that value for poly
(ethyl methacrylate) (PEMA) and for BMA-rich copo-
lymers.

INTRODUCTION

The dissolution rate (DR) of thin films of organic poly-
mers is a critical parameter in microlithography. The
difference in DR between irradiated and unexposed film
(the resist) permits the production of a polymer mask or
stencil through which the various operations of doping,
insulating, and metallizing can be carried out on the
surface of a silicon wafer. The stencil acts in an analo-

Presented at the Fall Meeting of the American Chemical Society Division of Polymeric
Materials: Science and Engincering in Los Angeles. CA. on Scptember 30, 1988
*School of Chemical Engincering. Olin Hall. Ithaca. NY 14853-5201
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gous fashion to the stencil in another, more familiar, form
of lithography—silk screening. For some years, poly
(methyl methacrylate) (PMMA) has been regarded as a
standard material for thin films in which sub-micrometer
patterns are drawn by scanning electron beams. PMMA is
a positive-working resist material in that it becomes more
soluble on irradiation through the process of random
chain scissioning.

Because of PMMA’s importance, it is instructive to
measure the effects of variations in structure on DR.
Many a commercial ““PMMA”’ is, in fact, a copolymer. It
was the extreme variability of DRs found when PMMAs
from several industrial sources were compared that led to
the present study. Polymers and copolymers of methyl,
ethyl, and n-butyl methacrylate were examined. The ab-
breviations MMA, EMA, and BMA are used for the three
monomers.

EXPERIMENTAL DETAILS

Polymers were prepared by bulk polymerization using
0.05 g of 2,4-dichlorobenzoyl peroxide in 20 mL of
monomer or monomer mixture. After 24 hr at 60°C, the
glassy polymer (high conversion) was recovered, dis-
solved in acetone, precipitated by addition of water, and
dried. All molecular weight measurements were made by
size exclusion chromatography [gel permeation chroma-
tography (GPC)]. A Waters Model 201 HPLC was used
with four p-Styragel columns having nominal pore diam-
eters of 500, 10, 10, and 10° A. The eluting solvent was
tetrahydrofuran (THF) pumped at 2 mL/min. PMMA
standards (Polymer Laboratories Ltd.) were used for cali-
bration so the molecular weights are PMMA equivalents’
(Table 1). Polydispersity of the recovered polymers var-
ied only over a narrow range (Table 1).
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Table 1—Characterization of Methacrylate Homopolymers

And Copolymers

Polymer Cqmposltlon (wt %) Molecular Weight T, (DSC)
MMA EMA BMA M, M, MM, °C
100 0 0 690 1,470 2.13 115
75 25 0 642 1,360 2.12 98
50 50 0 778 1,600  2.06 80
25 75 0 842 1,790  2.13 78
0 100 0 793 1,660  2.09 173
75 0 25 1,020 1,760 173 86
50 0 50 681 1,570 2.31 72
25 0 75 800 1,570  1.96 56
0 0 100 621 1,490  2.40 36

Table 2—Dissolution Rates and Activation Energies
(PMMA in MIBK)

Polymer Composition (wt %)  Dissolution Rate, um/min A(E;",'Lf:tg';"
MMA  EMA BMA 20°C 30°C 40°C kcal/mol
100 0 0 0.0091  0.042 0.147 25.4
i3 25 0 0.041 0.19 0.48 225
50 50 0 0.22 0.76 1.79 19.2
25 75 0 0.81 24 6.3 18.6
0 100 0 2.8 T 16.4 16.2
75 0 25 0.19 0.74 1.55 19.0
50 0 50 3.2 8.6 18.4 16.0
25 0 75 26 61 115 13.5
0 0 100 >70 >150  >230 e 11

Glass transition temperatures (T,) were estimated from
DSC traces. The solvent used in the dissolution measure-
ments was methyl isobutyl ketone (MIBK).

The laser interferometer used for DR measurement has
been described previously.!? In essence, the reflected
laser light intensity is monitored during polymer dissolu-
tion. The sinusoidal oscillations give a direct measure of
the index of refraction of the film and its rate of dissolu-
tion. For the present study, a 2 mW unpolarized HeNe
laser (Spectra Physics Model 102-4) with wavelength of
632.8 nm was directed horizontally towards a vertically
mounted wafer with an incident angle of 10°. The reflect-
ed light was collected by a silicon photodiode with a
relatively large active area in order to minimize sensitiv-
ity to apparatus movements. A transimpedance amplifier
with variable gain converted the photocurrent to a voltage
signal proportional to the light intensity. For some of the
work, a chart recorder with adjustable chart speed was
convenient. For the rapidly-dissolving systems, it was
more satisfactory to use an IBM PC/XT computer
equipped with a Data Translation DT-2801 12 bit A/D
converter. A commercial software package, Asystant +®
(Macmillan Co.), was found to facilitate acquisition,
storage, manipulation, and plotting of the data. An exam-
ple of the computer-recorded signal is given in Figure 1.
The thickness period d is given by [2]:

2d = M(n,? — n/?sin’0)'"? (1)

where A is the wavelength of the laser light, n, is the
index of refraction of the polymer film, n, is the index of
refraction of the solvent, and 8, is the incident angle of

e Time, B8 seconds

Figure 1—Dimensionless relative Reflected Light Intensity,
R;, for poly(BMA:MMA, 1:1) dissolving in MIBK at 20°C
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the beam. The DR is simply the ratio of d to the time per
cycle in the reflected light trace.

Polymer films were coated from 4% solutions in
chlorobenzene onto 3-in. diameter silicon wafers using a
Headway Research Model EC-101D spinner. A spinning
speed of 1,600 rpm was used to produce approximately
one pm-thick films. After spin coating, the polymer films
were baked. Baking is usually done above the T, of the
polymer and serves to remove residual solvent and to
anneal stresses in the film caused by the spin-coating
step. The standard cycle used for all the materials was
1 hr at 150°C in an air-circulating oven followed by a
slow cooling to about 70°C over a period of 30 min, also
in the oven.

RESULTS AND DISCUSSION

The thermograms of the various copolymers were in-
terpreted to give values of the T, for the materials (Table
1). The results for the homopolymers are in reasonable
agreement with literature reports. As usual, transition
temperatures from DSC tests are 5-10° above those ob-
tained by dilatometry. The copolymer results are internal-
ly consistent. All the copolymers form clear films indicat-
ing no obvious inhomogeneity. Indeed, none is to be
expected since the relative reactivity ratios are very near
to unity for these randomly polymerized systems.

All the polymers [except poly (n-butyl methacrylate)
(PBMA)] exhibited the well-behaved dissolution pattern
of PMMA. The reflected light traces were almost perfect-
ly sinusoidal and the wafers retained no residue of poly-
mer after dissolution. As an example, the dissolution
trace for a 1:1 MMA:BMA copolymer as acquired direct-
ly and stored in an IBM-PC can be seen to be quite regular
(Figure 1). PBMA itself was rather difficult to character-
ize since it dissolved so rapidly. Because the polymers
differed slightly in molecular weight, the DR for each
was adjusted to a reference value of M;, = 700,000. In
the high molecular weight region, Cooper® had found that
the DR varied with the M, to the —0.23 power for
PMMA.

(DR)/(DR*) = [(M,*)/(M,)]*** (2)
where a reference dissolution rate and molecular weight
are denoted by asterisks. For an M, of 842,000, the

adjustment amounts only to about 4%. For an M, of
642,000, it is about 2%. These are minor factors com-
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pared to the differences found with composition. The
polydispersity was almost the same for all, so no adjust-
ment was made for it.

DR results for all the polymers in MIBK at 20°C are
summarized in Figure 2. The transition with composition
is smooth, but not linear. The actual rate for PBMA is
less certain than for the others since it dissolved so rapid-
ly. The variability in DR of commercial (nominally)
MMA polymers can be interpreted in terms of the copoly-
mer results. Addition of only 5% BMA or 10% EMA to
an MMA polymer can almost double the DR. With 25%
BMA, a copolymer dissolves about 25 times faster than
the PMMA of the same molecular weight.

Using published values of intrinsic viscosity param-
eters, one can estimate a kind of thermodynamic good-
ness criterion for the ketone solvent and the various poly-
mers. Data are available* for the Mark-Houwink
parameters K and a for the intrinsic viscosity [m] of
PMMA, PBMA, and poly (ethyl methacrylate) (PEMA)
in 2-butanone at 25°C.

[n] = K(M,)* (3)

It is to be expected that dissolution in MIBK would
parallel that in butanone at least to some extent. The K
values are 7.1, 2.83, and 9.7 (all times 107 dL/g) for the
three homopolymers, respectively. In the same order, the
exponents on the molecular weight are 0.72, 0.79, and
0.68. Using these numbers, intrinsic viscosities for a
molecular weight of 700,000 are again in the same order,
1.15, 1.17, and 0.92 dL/g. These numbers are close
enough to each other to make it seem unlikely that the
faster dissolution of PBMA could be attributed to MIBK
being a superior solvent in the thermodynamic sense.

An explanation which might be offered lies in the
lower T, of the copolymers of MMA. This cannot be the
whole answer as we can see by considering other experi-
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Table 3—Activation Energies for Dissolution

Activation Energy

Polymer Solvent kcal/mol Reference
PMMA ..... Methyl ethyl ketone 26 (6)
PMMA ..... Methyl isobutyl ketone 24 (7)
PMMA ..... Methyl isobuty! ketone 25 (8)
Polystyrene . . lodohexane 25 9)

ments in which T, was varied. In this test, a 1:4 mixture
of poly(epichlorohydrin):PMMA was found to dissolve in
methyl ethyl ketone at 30°C; about nine times as fast as
PMMA. For this blend, the T, of the mixture is about
40°C measured by DSC.® This result can be compared
with, say, 75% BMA copolymer with a similar T, but
which dissolves about 2,000 times faster than PMMA.

Poly(epichlorohydrin) is a high molecular weight
““plasticizer’” with M, = 300,000. The same effect is
noted if a low molecular weight plasticizer is used. When
poly(ethylene oxide) (PEO) with an M,, of 3,900 is blend-
ed with PMMA, the T, is depressed to 65°C by 20%
PEO.> Cooper found that the 20% PEO blend dissolved
about 2.5 times as fast as PMMA .* This is, once again, a
far cry from the increase in rate observed for the BMA
and EMA copolymers with a similar T,. It is rather
obvious that alteration of T, is not by any means the only
factor in changing DR.

Another way of considering the differences with T, is
to compare DRs at several temperatures. Dissolution
rates were measured at three temperatures (Table 2). The
effect of changing the dissolution temperature T(DR) and
T, can be seen by plotting DR versus the difference
between T(DR) and T, (Figure 3). PMMA actually dis-
solves faster than the copolymers when the basis of com-
parison is [T, — T(DR)].

If the rate 1s assumed to have an Arrhenius temperature
dependence, an activation energy for DR can be calculat-
ed (Figure 4, Table 2). The Arrhenius dependence will
generally hold over a narrow temperature range as in this
case. The activation energy measured for PMMA matches
values previously reported (Table 3). Cooper had report-
ed that solvent systems with widely different DRs all had

PN
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Figure 3—Dissolution rate as a function of difference between
T, and temperature at which dissolution was measured
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the same activation energy.® However, Ueberreiter had
observed a decrease in activation energy near the T, for
PMMA in dimethyl phthalate.'® He attributed this to
separate mechanisms of the dissolution process for the
rubbery, glassy, and transition states. Above 80°C, the
activation energy he reported was only about 5 kcal/mole.

It is conceivable that the experimental technique could
enter into the picture. Upon immersion of the coated
wafer in the solvent, thermal equilibrium is not immedi-
ately obtained. Rough calculations of unsteady state heat
transfer with reasonable liquid film heat transfer coeffi-
cients indicate that the wafer should be within 1°C of the
solvent temperature within a few seconds of immersion.
If we assume that the liquid film coefficient h is control-
ling, a simple energy balance'" relates the temperature of
the wafer [T(w)] to its original temperature [T(0)], and

that of the solvent [T(s)] at any time (t) by the density (p),
specific heat (c), and thickness (z) of the wafer:

2.303 log |[T(s) — T(0))/[T(s) — T(w)]| = ht/(zpc) 4)

For the silicon wafers employed, z = 0.36 mm and pc =
1.65 J/em®K. A ‘‘worst-case’’ calculation assuming a
liquid film heat transfer coefficient of 570 W/m*’K (100
Btu/h, ft, °F in engineering units) gives a time of 2.2 sec
for 90% attainment of equilibrium. Experimental evi-
dence of changing temperature would be a change in DR
as the film dissolves. In fact, there is no discernible
change in the periodicity of the sinusoidal traces even
when films dissolve completely in less than a minute.

CONCLUSIONS

Copolymers of MMA with EMA and BMA dissolve
more rapidly than PMMA more or less in proportion to
the monomer content. Neither the thermodynamic
‘‘goodness’’ of the solvent nor the decreased interval in
temperature between T, and dissolution temperature
seem sufficient to explain the differences.
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A ATLAS

\ / for the Coatings Industry |
/

896 Pages— Over 1,400 Spectra—Over 1,500 References

This revised and expanded 896-page book (by the Chicago Society for Coatings Technology,
1980) contains a compilation of 1433 spectra, fully indexed, of materials commonly used in the
coatings industry. Spectra of many recently marketed materials are included, as well as exam-
ples of Fourier transform infrared spectra.

The text consists of nine fundamental and comprehensive chapters including theory, qualitative
and quantitative analysis, instrumentation, IR instrumentation accessories, and sample prepara-
tion. A chapter concerning applications contains a comprehensive text which should be inval-
uable to anyone practicing infrared spectroscopy.

A fully indexed literature survey contains over 1500 references and represents the most
complete bibliography published in this type of text. It is organized into sections, such as theory,
reviews, instrumentation, experimental techniques, compilation of spectra, and pigment applica-
tions, and each section is in chronological order.

8'2 x 11in., case-bound. ISBN 0-934010-00-5

[] $ 75.00—Federation Member
[] $100.00—Non-Member

PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS
Federation of Societies for Coatings Technology e 1315 Walnut Street, Philadelphia, PA 19107

Pennsylvania residents please add 6% sales tax

AVAILABLE IN THE U.K. FROM:
Birmingham Paint, Varnish and Lacquer Club

c/o Mr. Ray Tennant, Carrs Paints Limited, Westminster Works, Alvechurch Rd.
Birmingham B31 3PG, England




Federation of Societies for Coatings Technology

AUDIO/VISUAL
PRESENTATIONS

(All A/V presentations include slides, cassette tapes and scripts)

CAUSES OF DISCOLORATION
IN PAINT FILMS

Some of the common causes of paint discoloration,
such as mildew, sulfide staining, dirt retention, and
staining by cedar or redwood, are illustrated on houses
and on painted panels. Chemical tests for distinguish-
ing between these types of stains are shown. A test for
distinguishing efflorescence and chalking of paint films
is also described. 15 minutes (37 slides) ........ $40

THE SETAFLASH TESTER

Produced by the Technical Committee,
Birmingham Paint, Varnish and Lacquer Club

The Setaflash Tester offers the capability to quickly
ascertain the flash point of a volatile product. This
presentation describes the equipment and explains
the procedures for determining flash point in two tem-
perature ranges (ambient to 110° C; 0° C to ambient)
by both the flash/no-flash method and the definitive
method. 54 minutes (134 slides) .............. $100

FEDERATION TRAINING SERIES
ON TEST METHODS*

Volume Il

(3 Lessons) Lessons vary

from 7 to 11 minutes (79 slides . . . $70

Producing
Lessons Society
A Simple Method to Determine
Microbiological Activity .......... Philadelphia
A Salt Spray (Fog) Testing
CaABINEL & e wagsss 5 3 soores » 5 o = Golden Gate
Wet Film Thickness Gages ........ Golden Gate

*Volume | not available at this time.

HIGH SPEED DISPERSION

Produced by the Manufacturing Committee,
Montreal Society for Coatings Technology

The program covers theoretical and practical tech-
niques used for dispersion in paint plants, showing
laboratory test equipment and plant scale manufactur-
ing procedures. 20 minutes (60 slides) ......... $65

INTRODUCTION TO RESIN OPERATIONS
Produced by the Manufacturing Committee,
Toronto Society for Coatings Technology

This presentation has been developed to assist in the
selection and training of resin plant operators, and
focuses on basic concepts of manufacture and the role
of a resin operator. 12 minutes (58 slides) ... ... $65

A BATCH OPERATED MINI-MEDIA MILL

Produced by the Manufacturing Committee,

New York Society for Coatings Technology

This presentation describes the design and operation of
a batch operated mini-media mill, and was developed
to assist in the training of plant personnel to operate
such equipment. 8" minutes (51 slides) ........ $60

NOW AVAILABLE!

OPERATION OF A VERTICAL SANDMILL—(Produced
by the Manufacturing Committee, Kansas City Society for
Coatings Technology). This program describes the design
and operation of a vertical sandmill, to assist in the train-
ing of plant personnel to operate such equipment. 14
minutes (738 SHAeS): < s s s« v s s smma s s wusi s 5 e $75

ORDER FROM: Federation of Societies for Coatings Technology
1315 Walnut Street + Philadelphia, PA 19107

(Orders Requiring Billing—Postage and handling charges will be added to the price.)

Please make all checks payable in U.S. Funds

Pennsylvania residents, please add 6% sales tax.



BALTIMORE .............. APR.
“Effects of Dispersion”

The Nominating Committee proposed
the following slate of officers for 1989-90:
Vice President—Gary Morgereth, of
McCormick Paint Works Co.; Secretary—
Victoria L. Kram, of Lenmar, Inc.; and
Treasurer—Mary Lou Spurrier, of SCM
Chemicals, Inc.

Current Vice President Donald Hilliard,
of Unocal Chemicals Div., will assume the
role of Society President for 1989-90.

Society member Mary Somerville, of
Bruning Paint Co., was the meeting’s
speaker. Ms. Somerville discussed the
“ErrecTs OF DisPERSION ON COATINGS
PERFORMANCE. "

A comparison of various dispersion
times, ranging from 3 to 20 minutes, and
the different effects they have on the phys-
ical properties of latex flat, latex semi-
gloss, alkyd flat, and alkyd semigloss were
discussed.

The speaker used the Gugenheim Equa-
tion to optimize the grinding paste, and
talc, silica, and calcium carbonate were
used as the extender pigments.

Q. What is the particle size difference
between talc and calcium carbonate?
A. They are approximately the same
size.
GARY MORGERETH, Secretary

BIRMINGHAM ............ MAR.
“Coil Coatings”

A 25-Year Pin was presented to J.R.
Bourne, of Mebon Ltd., for his years of
dedicated service to the Club.

Garnett C. Simmons, of Becker Paints Ltd.,
presented a talk on “Coi. CoatiNgs.”
Dr. Simmons is a member of the Birming-
ham Club.

The speaker used slides to highlight the
various outlets for precoated strip. He dis-
cussed the many advantages of precoated
strip including the environmental consider-
ations at the users end.

Dr. Simmons also talked about various
types of coatings and their end uses. The
mechanical properties, chemical resis-
tance, and weathering required for each
particular application were highlighted.

According to the speaker, the number of
companies engaged in the manufacture of
coil coatings is relatively small (there are
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only six large coil coaters in addition to
British Steel in the United Kingdom).

The relationship between coating manu-
facturers and their customers is close be-
cause quality control is of the utmost im-
portance, stated the speaker. In conclusion,
Dr. Simmons said the coil coatings industry
could best be described as fast and furious.

Q. The Swedish are actively seeking
solvent-free systems. What is the position
in the United Kingdom?

A. Contingency plans are in hand but as
of yet there is no demand. The Swedish are
looking at water-based systems, the French
at powder, and the United Kingdom at
high-solids materials.

Q. Does quality control present a prob-
lem considering the nature of a coil coating
plant?

A. Yes. But standardization of proce-
dures lessens the problem.

G.W. JENKINS
Acting Secretary

“Paint and Coatings
Filtration”

Officers nominated for 1989-90 are:
President—N. Jay Huber, Jr., of Paint
America Co.; Vice President—W.E.
“Buddy” Whitlock, of Ashland Chemical
Co.; Secretary—James E. Flanagan, of
Flanagan Associates, Inc.; and Treasurer—
Jon A. Anderson, of Ashland Chemical Co.

CDIC PAST-PRESIDENTS—Seated (I-r): Harry Poth, Robert Broerman, Fred Han-

President Carolyn L. Tully, of Sun
Chemical Corp., presented Past-President
Andrew Nogueira, of Mayco Colors, with
his Past-President’s Pin and honored him
for his long and dedicated service to the
Society.

The meeting’s technical speaker was Ru-
dolph Marosher, of M&M Machine, Vorti-
Siv. Division. His topic of presentation was
“FILTRATION OF PAINT AND COATINGS.”

The educational speaker was Lee Evans,
Litigation Attorney for the Ashland Chemi-
cal Co., who gave a talk on “Probuct
LiaBiLiTY.”

W.E. WHITLOCK, Secretary

Past-Presidents’ Night

Twenty-two Society Past-Presidents at-
tended Past-President’s Night and were
honored by a program presented by Feder-
ation Honorary Member Lewis P. Larson.
Those in attendance included: Nelson
Barnhill, Robert Broerman, Robert A.
Burtzlaff, Thomas C. Fetterman, William
J. Frost, Fred Haniewich, Bernard J.
Hegman, Bill M. Hollifield, William C.
Kentner, Lewis P. Larson, William Mirick,
Elmer Moerschel, Ralph Mueller, Andrew
Nogueira, Fred Petke, Harry Poth, Joseph
Reckers, Lloyd J. Reindl, Atlee Robinson,
George C. Schutte, Joseph W. Stout, and
Wally Ziegler.

William Mirick, of Battelle Columbus
Labs., gave an overview of the Society

iewich, William C. Kentner, Lewis P. Larson, Atlee Robinson, Lloyd J. Reindl, and

Thomas C. Fetterman. Standing (I-r): Bill M. Hollifield, Ralph Mueller, Fred Petke,

William J. Frost, Robert A. Burtzlaff, William Mirick, Nelson W. Barnhill, Andrew

Nogueira, Joseph Reckers, Joseph W. Stout, Wally Ziegler, Eimer Moerschel, Bernard
J. Hegman, and George C. Schutte
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UARKOFF, 182 Farmingdale Rd., Cheektowaga, NY 14225.
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/ Constituent Society Meetings and Secretaries

BALTIMORE (Third Thursday—Snyder’s Willow Grove, Linthicum, MD).
GARY MORGERETH, McCormick Paint Works, 2355 Lewis Ave., Rockville, MD
20851.

BIRMINGHAM (First Thursday—Strathallen Hotel, Birmingham, England).
D.A.A. WaLLINGTON, Ferro Drynamels Ltd., Westgate, Aldridge, West Midlands,
England WS9 8YH.

CDIC (Second Monday—Sept., Dec., Mar. in Columbus; Oct., Jan., Apr. in
Cincinnati; and Nov., Feb., May in Dayton). W.E. ““Buppy”” WHitLocK, Ashland
Chemical Co., P.O. Box 2219, Columbus, OH 43216.

CHICAGO (First Monday). KarL E. Scumiot, Premier Paint Co., 2250 Arthur
Ave., Elk Grove Village, IL 60007.

CLEVELAND (Third Tuesday—meeting sites vary). Ricuarp J. Ruch, Kent
State University, Dept. of Chemistry, Kent, OH 44242.

DALLAS (Thursday following second Wednesday—The Harvey Hotel, Dallas,
TX). RHonpa MiLes, Union Carbide Corp., 2326 Lonnecker Dr., Garland, TX
75041.

DETROIT (Second Tuesday—Ukrainian Cultural Center, Warren, MI). Liana
CaLLas RoBerTs, A.T. Callas Co., 1985 W. Big Beaver, Suite 308, Troy, M1 48043.

GOLDEN GATE (Monday before third Wednesday—Alternate between
Francesco’s in Oakland, CA and Holiday Inn in S. San Francisco). Jack Dus, Pacific
Coast Chemical, 2424 Fourth St., Berkeley, CA 94710.

HOUSTON (Second Wednesday—Look’s Sir-Loin Inn, Houston, TX).
MicHAEL G. FALcoNE, International Paint (USA) Inc., 17419 Little Shoe Ln., Hum-
ble, TX 77396.

KANSAS CITY (Second Thursday—Cascone’s Restaurant, Kansas City, MO).
MaRK ALGAIER, Hillyard Chemical, P.O. Box 909, St. Joseph, MO 64501.

LOS ANGELES (Second Wednesday—Steven'’s Steak House, Commerce, CA).
James D. HaLt, Sinclair Paint Co., 6100 S. Garfield Ave., Los Angeles, CA 90040.

LOUISVILLE (Third Wednesday—Executive West Motor Hotel, Louisville,
KY). James Simpson, Reliance Universal, Inc., Resins Div., 4730 Crittenden Dr.,
P.O. Box 37510, Louisville, KY 40233.

MEXICO (Fourth Thursday—meeting sites vary). Gerarpo pEL Rio SEC,
G.B.W. De Mexico, S.A., Poniente 116 No. 576, Nueva Industrial Vallejo, 02610
Mexico, D.F., Mexico.

MONTREAL (First Wednesday—Bill Wongs Restaurant, Montreal). ROBERT
Benoit, NL Chemicals Canada Inc., 4 Place Ville-Marie, Ste. 500, Montreal, Que.,
H3B 4M5 Canada.

NEW ENGLAND (Third Thursday—Sheraton, Lexington, MA). ARTHUR
LemaN, Samuel Cabot Co., 100 Hale St., Nebt, MA 01950.

NEW YORK (Second Tuesday—Landmark II, East Rutherford, NJ). RoGer P.
BLacker, Whittaker, Clark & Daniels, Inc., 1000 Coolidge St., So. Plainfield, NJ
07080.

NORTHWESTERN (Tuesday after first Monday—Jax Cafe, Minneapolis, MN).
Terry STROM, Ti-Kromatic Paints, Inc., 2492 Doswell Ave., St. Paul, MN 55108.
WinniPEG SecTION (Third Tuesday—Marigold Restaurant, Winnipeg). Epwin R-
GaskELL, Guertin Bros. Coatings & Sealants Ltd., 50 Panet Rd., Winnipeg, MB, R2J
OR9 Canada.

PACIFIC NORTHWEST (PortLAND Section—Tuesday following second
Wednesday; SEaTTLE SECTION—the day after Portland; BritisH CoLumsia SECTION—
the day after Seattle). Jonn BerGHuis, NL Chemicals Canada Inc., 3450 Wellington
Ave., Vancouver, B.C., V5R 4Y4 Canada.

PHILADELPHIA (Second Thursday—Williamson’s GSB Bldg., Bala Cynwyd,
PA). CuristopHErR H. Hunn, Loos & Dilworth, Inc., 61 E. Green Ln., Bristol, PA
19007.

PIEDMONT (Third Wednesday—Ramada Inn Airport, Greensboro, NC). Gary
L. Waters, Sadolin Paint Products, Inc., P.O. Box 669, Walkertown, NC 27051.

PITTSBURGH (Second Monday—Montemurro’s Restaurant, Sharpsburg, PA).
CaroL STORME, Valspar Corp., 2000 Westhall St., Pittsburgh, PA 15233.

ROCKY MOUNTAIN (Monday following first Wednesday—Holiday Inn
North, Denver, CO). Bruct Renmann, Komac Paint, 1201 Osage St., Denver, CO
80204.

ST. LOUIS (Third Tuesday—Salad Bowl, St. Louis, MO). Terry GELHOT,
Spatz Paint, 1439 Henley Industrial Court, St. Louis, MO 63144.

SOUTHERN (GuLr Coast Section—third Thursday; CENTRAL FLORIDA SEc-
TioN—third Thursday after first Monday; AtLanTA SECTION—third Thursday; Mem-
PHIS SECTION—bi-monthly on second Tuesday; and Miami SEction—Tuesday prior to
Central Florida Section). James R. SaLisBury, Union Carbide Corp., 2043 Steel Dr.,
Tucker, GA 30084.

TORONTO (Second Monday—Cambridge Motor Hotel, Toronto). GERRY PAR-
sons, DeSoto Coatings Ltd., 895 Rangeview Rd., Mississauga, Ont., LSE 3E7
Canada.

WESTERN NEW YORK (Third Tuesday—meeting sites vary), Marko K.

_J

officers who have served as President of
the Federation.

Educational speaker Steve Danker, Golf
Pro at The Vineyards, gave a golf presenta-
tion to the Society.

W.E. WHitLock, Secretary

CLEVELAND.... .. APR.
“Perception of Color”

Long-time Society member Helen
Skowronska was elected a Society Honor-
ary Member by those members in atten-
dance.

Nominated for officer positions for
1989-90 are: Vice-President—Richard J.
Ruch, of Kent State University; Secre-
tary—Benjamin J. Carlozzo, of Tremco
Corp.; Treasurer—Roy A. Glover, of
Jamestown Paint & Varnish Co.; Society
Representative—Fred Schwab, of Coatings
Research Group, Inc.; Assistant Treasur-
er—Freidun Anwari, of Coatings Research
Group, Inc.; and Member-at-Large—Rob-
ert K. Schlatzer, of B.E Goodrich Co. Vice
President Ilona Nemes, of Sherwin-Wil-
liams Co., will become Society President
for 1989-90.

Jacqueline Welker, of PPG Industries,
Inc., was the meeting’s speaker. She dis-
cussed the “Basic PErcepTiON OF CoLOR.™

The speaker talked about the perception
and stimulus of color and used slides for
illustrative purposes. Ms. Welker also
touched on color terminology including
hue-color, value-light and -dark, and
chroma-intensity. She stated that the Mon-
zell System is one system that illustrates
this color terminology.

Ms. Welker focused on colorimetry and
showed slides depicting the spectra of va
ious pigments, pointing out that low con-
centrations are needed to show variations
in the spectra between different samples.

The speaker said that mathematical
equations are continually being modified to
more accurately represent “‘average” ob-
servations of color by a spectrum of indi-
viduals.

Ms. Welker commented on the impor-
tance of the light source. She used exam-
ples consisting of the same object under
different light sources to further illustrate
her point.

RicuArD J. RucH, Secretary

KANSAS CITY............ MAR.
Hallmark Tour

Society members toured the Hallmark
Card manufacturing plant facilities in
Leavenworth, KS, prior to the meeting.
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The plant mainly produces gift wrap and
paper bags. They are manufactured using
line speeds of 800-1500 ft/min.

Approximately seven million pounds of
ink are used at the facility in a year. All the
inks, except black, are manufactured at the
facility and are filtered through one-micron
filters. Color matching of the various inks
used is accomplished, on the average, in
one and one-half hours with a color toler-
ance of E=0.1

As part of its reduction program, Hall-
mark’s intention is to convert from solvent
to water-based inks by the early 1990s.

Mark D. ALGAIER, Secretary

LOS ANGELES............ APR.
Bosses Night

A moment of silence was observed for
Mentis Carrere, Retired, a founding mem-
ber of Sinclair Paint Company, and Don
Carleton, who both died recently.

L. Lloyd Haanstra, of Decratrend Corp.,
delivered the environmental report. He
stated that SCAQMD had approved a 20-
year plan to clean up the air. The plan
addresses issues as small as backyard bar-
becues and gas powered lawnmowers. Ac-
cording to Mr. Haanstra, the real message
is to anticipate increasingly stricter regula-
tions for the next 20 years.

The talk then shifted to Rule 1113 and
the current process of change.

In addition, Mr. Haanstra spoke about
Senate Bill 1409, a proposal by Senator
Presley on behalf of the paint industry. The
bill will create a California Solvents Re-
search Institute to conduct research on and
advance the state of low VOC technology.

The speaker for the evening was James
W. Joudrey, of Troy Chemical Corp. The
New York Society member discussed
“RHEOLOGICAL MEASUREMENTS AS A
GUIDE TO ADDITIVE PERFORMANCE.”

Mr. Joudrey focused on a study in which
a series of rheology agents was incorporat-
ed into four solvent based systems: conven-
tional air-dry enamel; high-solids air-dry
enamel; conventional baking enamel; and
high-solids baking enamel. He stated that
measurements were made of the relative
amount of pigment suspension and the sag
resistance of the finished paints. Viscosity
measurements were made over a very wide
range of shear rates using a Haake Roto-
visco 100 Viscometer.

The speaker said the effects of additive
addition on application properties were
compared to viscometer data. Mr. Joudrey
disclosed that definite correlations were
observed between low shear rate viscosity
measurements and resistance to pigment
settling and sagging. In conclusion, it was
noted that the differences in the perfor-
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mances of the rheology agents were ob-
served in the four systems evaluated.

Q. Can the viscosity change from 0.2
reciprocal seconds to 0.02 reciprocal sec-
onds be used to predict orange peel effects
in a spray formula?

A. That sounds like a new paper to me.
That was one of the things we talked about.
We did not initially see correlations be-
tween the actual data received with the low
shear and the flow and leveling properties.
We will be looking into that. That is one of
the interesting areas. I don’t know if any-
body has done any work on that yet.

Q. Have you determined that perfor-
mances of many types of additives are
sometimes a function of PVC? Would this
technique help screen additive use?

A. Yes. That is part of it. Usually, the
type of additive and the PVC together will
be a better determinant of the actual perfor-
mance of the additive at the end. That is a
possibility for screening additive use, but
when you start to look at individual things
like that you can get unbelievable answers
to questions. We learned in this particular
paper that we wanted to hold the constants
as constant as we could and look at only

one thing changing at a time. If you start to
look at two things changing, your are going
to be in real big trouble because you will
not know which change caused the differ-
ence.

James D. HaLL, Secretary

LOUISVILLE.............. APR.
Election of Officers

Officers elected for the 1989-90 year
are, as follows: President—Louis E Holz-
knecht, of Devoe Coatings Co.; Vice Presi-
dent—Raymond L. Mudd, of Porter Paint
Co.; Secretary—Kris Grauer, of Kurfees
Coatings, Inc.; and Treasurer—James
Simpson, of Reliance Universal, Inc.

James A. Hoeck, of Reliance Universal,
Inc., will continue to serve as the Society
Representative to the Federation Board of
Directors.

The presentation of 25-Year Pins was
made to the following members in atten-
dance: Edward E. Richter, of Blatz Paint
Co.; Russell B. Smythe, Retired; and Herb
Wilson, of Reliance Universal, Inc. Those
members who were not present to receive
their awards were: James A. Hoeck, Victor

Cast off corrosion with

Do you need maintenance coatings
that perform well in highly-corrosive
environments?

Then SACI® 8000 Series concen-
trates should be a major component of
your coatings system.

Based partly on modified sulfonate
chemistry, these high-solids products
have a high affinity to metals, so they
require minimal surface preparation
and resist undercutting.

SACI high-solids.

Like typical paint systems, these
SACl-based coatings are easy to pig-
ment and they dry to hard films.

Because they're high-solids, they
offer low VOC.

Call our Sonneborn Division at
212-605-3903. Or write to us at 520
Madison Ave., New York, NY 10022.

Witco
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J. Kurk, and Paul Leary, all of Reliance
Universal, Inc.

The meeting’s speaker was Rick Lance,
Defensive Coordinator for the University
of Louisville football team. Mr. Lance
talked about how the university was trying
to build a football team that could contend
for the national championship in 1989 or
1990.

James U. SimpsoN, Secretary

NEW ENGLAND .......... MAR.

“Computer Controlled
Production Plant”

Joseph H. Weinburg, Environmental Af-
fairs Committee Chairman, of Permuthane
Coatings, discussed the new VOC regula-
tions in California and the regulations pro-
posed for New Jersey.

The speaker for the evening was Pius
Eigenmann, of Buhler-Miag, Inc., who
presented a talk on “Compurer Con-
TROLLED PRODUCTION PLANTS FOR INDUS-
TRIAL PAINTS.”

The speaker described Buhler-Miag and
the various types of computer-controlled
coatings equipment they manufacture in-
cluding three-roll mills, horizontal bead
mills, vertical mills, and high-speed dis-
persers.

Mr. Eigenmann spoke about the advan-
tages and disadvantages of the various
pieces of processing equipment. He noted
that horizontal mills are easier to clean than
vertical mills; however, vertical mills are

How
To Make
The
Dollar
Stronger
Overseas.

Give 1o CARE 95" of every
dollar we receive goes to help
impoverished people in the third
world

Small wonder that we're the
hest run, best managed charity
in Amernca

|CARE|

We're Helping People
LearnTo Live Without Us
H800-242-GIVE

64

better than horizontal mills for handling
medium viscosity coatings dispersions
(horizontal mills are for lower viscosity
dispersions). The speaker stated that a
three-roll mill is best for high viscosity
coatings dispersions. The importance of
type and size of media in each mill was
explained.

Slides of a “walk-through” of a modern
coatings plant which uses computer-con-
trolled processing equipment were viewed.

Q. Are you able to stop the mixing and
check a grind?

A. Yes. Some of the equipment has sam-
pling ports and the equipment can be
stopped for sampling at any time.

Q. What is the life expectancy of media
in the mills?

A. Media is relatively protected by a
coating when it is processing it. Most dam-
age to media occurs when the media is
being cleaned and flushed with solvent
after processing a coating. Here is when
media can rub and damage each other.

ARTHUR A. LEMAN, Secretary

PITTSBURGH ............ MAR.
“Isoparaffins”

Peter G. Miasek, of Exxon Co., gave a
talk on how “ISOPARAFFINS IMPART BENEFI-
ciAL PROPERTIES TO COATINGS THROUGH
Low SurrAcE TENSION.”

The speaker stated that solvents with
lower surface tensions produce coatings
with lower surface tensions.

The addition of isoparaffins reduces sur-
face tension in solvent-borne coatings. Ac-
cording to Mr. Miasek, isoparaffin solvents
can be used to extend the wet edge time of
water-borne coatings and to inhibit foam-
ing. Also, he said isoparaffinic solvents
can replace conventional antifoaming
agents at lower cost without sacrificing
performance properties of the coating.

M. CAROLE STORME, Secretary

SOUTHERN............... APR.
53rd Annual Meeting

This 53rd Annual Meeting of the Society
was held at the Hyatt Regency Westshore,
Tampa, FL, on April 7.

Federation officers in attendance includ-
ed President James E. Geiger, of Sun Coat-
ings, Inc., and Executive Vice-President
Robert F. Ziegler.

Mr. Ziegler reported on the upcoming
67th FSCT Annual Meeting and 54th An-
nual Paint Industries Show to be held in
New Orleans, LA, on November 8-10. Mr.

DEDICATED SERVICE—CDIC President
Carolyn L. Tully presents Andrew
Nogueira with his Past-President’s Pin

Ziegler noted that Thad T. Broome, of
J.M. Huber Co., is the Host Committee
Chairman.

Mr. Broome announced the Host Sub-
committee chairmen: Spouses’ Program—
Gerald A. Mattson, of the University of
Southern Mississippi, and his wife Brenda;
Federation Exhibition—Dan Dixon, of
Engelhard Corp.; Information Services—
Berger G. Justen, of Justen & Associates;
and Program Operations—Bill Mehaffey,
of Mehaffey & Daigle, Inc. Rick Rawle, of
Sunbelt Coatings, Inc. is Chairman of the
Registration Areca Subcommittee.

The following officers were nominated
and elected for 1989-90: President—Ken-
neth W. Espeut, of Jim Walter Research;
Vice President—James R. Salisbury, of
Union Carbide Corp.; Secretary—Vernon
Sauls, of Justen & Associates; and Trea-
surer—Billy M. Lee, of Chemex Paint &
Coatings.

Chairmen from the Atlanta, Central
Florida, Gulf Coast, Memphis, and South
Florida Sections of the Society reported on
attendance at monthly meetings and var-
ious program activities.

Environmental Committee Chairman
Patricia Nichols, of Du Pont Co., reported
that the new solvent tax for Florida is the
“hottest” issue at the present time. Ms.
Nichols is in the process of contacting the
National Paint and Coatings Association
and the Florida Paint and Coatings Associ-
ation and asked that Section Chairmen
keep her informed on local environmental
issues.

Society member Jack E. Benham, of JB
Chemical Coating & Consulting, reported
that he is taking a group of people from the
coatings industry to China September 24-
October 4. The trip has been arranged
through the U.S. Exchange Program.

JamEs R. SALIsBURY, Secretary
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BALTIMORE
Active

Bryant, MiLks T.—The Valspar Corp.. Balti-
more, MD.

Hansen, Donna Lynn—The  Valspar Corp..
Baltimore.

HarviLicz, CHarLks B.—Jotun Valspar,
Baltimore.

Laperina, LEoNarp A.—The Valspar Corp..
Baltimore.

Pierzakowskl, Bruno J.—The Valspar Corp..
Baltimore.

Werner, RonaLp A.—The Valspar Corp.,
Baltimore.

Associate

Hype, TimorHy S.—Sherex Polymers. Inc..
Haddonfield, NJ.

BIRMINGHAM
Active
Branpon, E.—Industrial Paints (Birmingham)
Ltd.. Halesowen, West Midlands.
CHoHAN, B.—Birmingham.
Coreman, B.J.—Birmingham.
Eppowes, D.E.—Epsom, Surrey.
Jukes, J.R.—Birmingham.
Lewis, G.J.—Croda Paints Ltd.. Hull.
Porov, G.T.—Henkel Chemicals. Stourbirdge.
West Midlands.
RavLpH, Marcotm L.—Holden Surface Coatings
Ltd.. Birmingham.
Trueman, C.M.—Carrs Paints Ltd., Birming-
ham.
Woorron, T.E.—Newtown Industrial Paints
Ltd., Tamworth, West Midlands.

Associate
Kerry, JerrrRey—NL  Chemicals (UK) Ltd.,
Wilmslow, Cheshire.
SHEEMAN, MicHAEL—K &K Greeff Ltd., Eew
Wilmslow, Cheshire.
Vias, Ivor Lestii—Gelpke and Bate Ltd.,
London.

C-D-I-C
Active
DrutscHER, ANDREW  K.—Yenkin-Majestic
Paint Co., Columbus, OH.
Houskr, K. GriG—Neyra Industries. Inc..
Cincinnati, OH.
Worters, Mark A.—BASF/Inmont Corp.,
Cincinnati.

Associate

HaLiey, Rosert W.—Neville Chemical Co.,
Terrace Park, OH.
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CLEVELAND
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Batsat, ChristopHER J.—Republic Powdered
Metals, Medina, OH.

CuarvaT, RoBerT A.—Engelhard Corp.,
Beachwood, OH.

Dirtman-McBaiN, Caria B.—The Glidden
Co.. Strongsville, OH.

Kremm, GrEGOrY E.—Spectrum Dispersions,
Inc., Ravenna, OH.

Kremm, TimotHy C.—Spectrum Dispersions,
Inc.. Ravenna.

MobLy, ZoLtan M.—Engelhard Corp.. Beach-
wood.

MuLLen, Lisa M.—Sherwin-Williams Co..
Cleveland, OH

RoseLLe, JoHN G.—Dorn Color Card. Inc..
Cleveland.

Rumsera, Jennirer L.—Mahoning Paint Corp.
Youngstown, OH.

Stersenz, PauL J.—Dorn Color Card. Inc..
Cleveland.

Woons, BriaN M.—Mahoning Paint Corp..
Youngstown.

Associate

Nev, Rosert—Decks & Co., Inc.. Hinckley,
OH.

DETROIT
Active

AnprUS, Howarb L.—Ronningen-Petter,
Portage, MI.

ARONSON, SanpRA ANN—BASF Corp., Ham-
tramck, MI.

Bropick, James R.—Durako Paint & Color
Corp., Detroit, MI.

DoterTy, MARK M.—Du Pont Co./Mt. Clem-
ens Coatings, Mt. Clemens, MI.

GerMANY, YRETTE—BASF Corp., Hamtramck.

Hairock, YaLr F.—BASF Coatings & Inks,
Southfield, MI.

Kanpow, Linna K.—Grow Group, Inc., Troy,
MI.

Lams, Doucras M.—Du Pont Co., Rochester
Hills, MI.

Laskos, Dennis M.—Kay Screen Printing,
Detroit.

Norrip, Warren S.—Chrysler, Livonia, M1

Prrkins, Dennis H.—Akzo Coatings America,
Inc., Troy.

RicHArDS, THomas S.—Automotive Finishes,
Inc., Dearborn, MI.

Ropa, Paur. J.—Dow Corning Corp., Midland,
Ml

StrckerT, DEANNA L.—Detrex Corp. . Redford,
MI.

Say “Nuts!” to corrosion
with SACI emulsions.

Do you need maximum corrosion
protection where solvents or emissions
are undesirable?

Then SACI® waterborne concen-
trates — the most effective water-
based anti-corrosion products available
— should be a major component of
your coatings system.

They're ideal for applications rang-
ing from temporary protection of
metal stocks, such as nuts and bolts, to

permanent protection for rigorous
automotive applications.

SACI emulsions can be formulated
to yield oily, waxy, or hard, tack-free
films.

Call our Sonneborn Division at
212-605-3903. Or write us at 520
Madison Ave., New York, NY 10022.

Witco
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Vorseck, Upo W.—BASF Corp., Whitehouse,
OH.

Associate

DersHiNsKI, Dave—Kay Auto Graphics,
Auburn Heights, MI.

LinowaLL, Davip P.—Shell Chemical, Troy,
ML

HOUSTON
Active

CASTELLANOS, RicHARD—Monarch Paint Co.,
Houston, TX.

Jones, JerrY D.—Guardsman Products Inc.,
Houston.

MassiNGILL, JoHN L.—The Dow Chemical Co..
Freeport, TX.

NeviLLe, GorpoN H.—Texaco Chemical Co.,
Bellaire, TX.

PuiLLips, CHARMAINE P.—Picco Coatings Co.,
Houston.

STEPHEN, MaTHEW—Vickers Industrial Coat-
ings, Channelview, TX.

Associate
Harkins, James S.—Mat Chemicals Inc.,
Houston, TX.
Moore, GarY—Arco Chemical Co., Houston.
SumMeRrs, Patricia E.—Exxon Chemical Co.,
Houston.

WALKER, PATRICIA A.—Van Waters & Rogers,
Houston.

LOUISVILLE
Active

Jounson, RonaLp E.—Devoe & Raynolds Co.,
Inc., Louisville, KY.

Kuess, Epwarp J.—Devoe & Raynolds Co.,
Inc., Louisville.

Roy, Georce A.—Hi-Tek Polymers Inc..
Louisville.

Trick, R. TivotHy—Blatz Paint Co.. Louis-
ville.

Associate

RotH, Davip Aren—Mineral Pigments Co.,
Cincinnati, OH.

Sarutsky, Frep—Paragon Distributors, Louis-
ville, KY.

Seanyer, Gary—Evergreen Environmental,
Prospect, KY.

Wansik, MicHakL J.—Skidmore Sales & Dist.
Co., Cincinnati.

NEW YORK
Active
BurGos, Jost A.—Chromatic Paint Corp..
Stony Point, NY.
Doviak, WiLLiam C.—Alfa Ink Division, Carl-
stadt, NJ.

KoLakowski, MicHAEL A.—Hils America,
Piscataway, NJ.

Tiara, Navin K.—Hempel Coatings (USA)
Inc., Wallington, NJ.

Associate

CocHrAN, MicHAEL S.—Chemcentral Corp.,
Boonton, NJ.

CorneLius, Lester E.—Optical Tech. Corp.,
Long Island City, NY.

FLYNN, Joun P.—Rhone-Poulenc Inc., Prince-
ton, NJ.

LaTEGANO, CHARLES—Milton Roy/Diano,
Parsippany, NJ.

LawLer, James E.—Whittaker, Clark &
Daniels, Inc., S. Plainfield, NJ.

Munro, Jack G.—Hi-Tek Polymers, Inc.,
Basking Ridge, NJ.

PaLumBo, SaLvatore M.—Harcros Chemical
Inc., Holtsville, NY.

NORTHWESTERN
Active

BaaB, Bryan L.—Varitronics Systems, Inc.,
Brooklyn Park, MN.

McGiLuivray, GeorGe D.—Hoffer Coatings,
Wausau, WI.

Scuwigrz, Sue—Varitronics Systems, Inc.,
Brooklyn Park.

STEUART, MARK R.—Valspar Corp.. Minneapo-
lis, MN.

Cut the cost of ca;ulk vovith

°

CAMEL-FII.

)

The lowest cost filler with the least room for resin.

The problem with many fillers is that you end up using

more resin than youd like.

But low-cost CAMEL:FIL® is a calcium carbonate with a unique
particle size distribution that provides exceptionally high load-
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ing. So you reduce your resin costs, while using a filler that's

low in cost too. Genstar Stone Products Company, Executive

(301) 527-4225.

Plaza |V, Hunt Valley, MD 21031.

GENSTAR
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Associate

Licuter, CaTHY J.—Dow Chemical USA, Min-
netonka, MN.

MarTiN, BrYyon R.—Manville, Monticello,
MN.

Educator/Student

Evanson, Kevin' W.—North Dakota State
University, Fargo, ND.

GaBOURY, Scort R.—North Dakota State Uni-
versity, Fargo.

Kuntz, Victoria D.—North Dakota State
University, Fargo.

PACIFIC NORTHWEST
Active
D’Souza, Frank P.—Reichhold Ltd., Port
Moody, B.C.

Associate

DorreLL, Georce—Ashland Chemical Co.,
Portland, OR.

Nerr, JANE—Sanncor, Alameda, CA.

OrBAN, LARRY A.—Ashland Chemical Co.,
Portland.

Tuor, BitL—Pacific Coast Chemical, Boring,
OR.

PHILADELPHIA
Active

DeL DonNo, ThEoDORE A.—Rohm and Haas
Co., Spring House, PA.

ELLENBERGER, RoBERT W.—Aqualon Co.,
Wilmington, DE.

Keecan, Donawp E.—Lilly Industrial Ctgs.,
Paulsboro, NJ.

Z1Ga, ANTHONY S.—Palmer International,
Worcester, PA.

Associate

DRESDNER, MicHAEL M.—Factory 875, Zion-
hill, PA.

KeLLer, KimBerLey A.—C.J. Osborn, Mer-
chantville, NJ.

PenichTER, DAviD—W.R. Grace-Davison Div.,
Baltimore, MD.

PIEDMONT
Active

BrooMme, EarnesT L.—Chemical Coatings Inc.,
Hudson, NC.

Crark, GeraLD B.—Valspar Corp., High
Point, NC.

GREENFIELD, RicHArRD—Valspar Corp., High
Point.

Hicks, PHiLLip D.—Sadolin Paint, Walkertown,
NC.

McKEeE, James T.—Carolina Coatings, Char-
lotte, NC.

Moopy, Kerth M.—Eastman Chemical Prod-
ucts, Kingsport, TN.

MuseLman, Grec—The Lilly Co., High Point.

Tate, WiLLiaM M.—Van Horn & Metz, Jack-
son Springs, NC.

WaLL, James M.—Sherwin-Williams Co.,
Greensboro, NC.
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Associate

BuscHe, JerrrREy A.—Texaco Chemical Co.,
Charlotte, NC.

GREGG, JiMMY CARROLL—N L Chemicals, Mat-
thews, NC.

Harris, Mike C.—Southern Color Co., Rural
Hall, NC.

HacaMmaN, BriaN A.—Mooney Chemicals,
Cleveland, OH.

OweN, WarD BeecHErR—Chemcentral, James-
town, NC.

Rocerl, TimotHy S.—McCullough & Benton,
Inc., Charlotte.

Warts, Dennis R.—Henkel Corp., Lawrence-
ville, GA.

WiLsoN, CHARLES B.—Burks Inc., High Point,
NC.

PITTSBURGH
Active

BArTLEY, MicHAEL L.—Valspar Corp., Pitts-
burgh, PA.

Bassi, MitchiLL B.—Mobay Corp., Pittsourgh.

BicH, GeorGe J.—Westinghouse Electric
Corp./EMD, Manor, PA.

DearTH, RaNDALL S.—Mobay Corp., Pitts-
burgh.

EsBert, CoLLEEN K.—Mobay Corp., Pitts-
burgh.

Nakano, KivosHi—Murata Erie N.A., State
College, PA.

Associate

CaruiN, H. James—Durr Marketing Assoc.,
Pittsburgh, PA.

ROCKY MOUNTAIN

Associate

RezeLL, Josepn M.—ICI Resins US, Arlington
Heights, IL.

SOUTHERN

Active

ALLEN, STuART G.—Consultant, Coral Springs,
EL.

WESTERN NEW YORK
Active

Lurz, WiLLiam P.—Essex Specialty Products
Inc., Jamestown, NY.

MaLiwitz, JayNE M.—NL Chemicals Inc.,
Buffalo, NY.

Mcava, Acexanper P.—NL Chemicals Inc.,
Cheektowaga, NY.

Moskr, Joun E.—Wood Finishing Supply,
Macedon, NY.

Ritchig, Joun G.—Master Builders Inc.,
Buffalo.

Waters, GREGORY J.—Pierce & Stevens
Canada, Fort Erie, Ont.

Slam the door on corrosion

Do you need excellent corrosion
inhibitors in hot-melt form?

Then SACI® should be a major
component of your coatings system.

Coating systems based on SACI
have been proven effective in tough
automotive applications such as doors
and underbodies.

Their hot-melt form makes them
easy to apply.

h SACI htmelts.

A variety of grades allows versatility
in your formulation.
Solvent-free SACI concentrates are
easy to work with and are non-toxic.
Call our Sonneborn Division at
212-605-3903. Or write us at 520
Madison Ave., New York, NY 10022.
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PRESERVATION
PLAN ON IT

Planning on restoring a house, saving a
landmark, reviving your neighborhood?

No matter what your plans, gain a
wealth of experience and help preserve
our historic and architectural heritage.
Join the National Trust for Historic
Preservation and support preservation
efforts in your community.

Make preservation a blueprint for the
future.

NEW QG
COLOR SYSTEMS

NEW ACS CHROMA-QC System

Compact - Efficient

- Economical T T—F —

= T‘a»« j =l (Scm! E =l L E S

S E SHE = 1=

NEW ACS CHROMA SENSOR CS-3 e e e ‘_J .
Compact spectrophotometer ‘;’ Lj; £ ———

|
|
) | |
3| RE il ‘
AT OASRENT

NEW ACS CHROMA-QC Software
You choose what you want

; =

SOUTHPORT SAVINGS BANK, SOUTHPORT. CT

Write:

Call 1-800-ACS-7899 now for
your brochure and free ACS 8
color poster “Principles
of Color Technology”

The leader in advanced color technology. National Trust for Historic Preservation
L e Department PA

applied color systems, inc.
P.O. Box 5800

Princeton, NJ 08543

Telephone: (609) 924-2189

Telex: 178276

Fax: (609) 896-3804
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applied color systems, gmbh
Erlbriiggestrasse 2a

D-4370 Marl, W. Germany
Telephone: (49) 2365-13057

Telex: 829763

Fax: (49) 2365-16746

1785 Massachusetts Ave., N.W.

Washington, D.C. 20036
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John H. Sweet, Manager of Technical
Services for Ashland Chemical Company
in Dublin, OH, has been named a 1989
recipient of ASTM’s Award of Merit spon-
sored by Committee D-16 on Aromatic
Hydrocarbons and Related Chemicals.
The award, and the accompanying honorary
title of Fellow of the Society, were es-
tablished in 1949 to recognize productive
service to ASTM, marked leadership. out-
standing contributions, or publication
of papers.

In addition to his ASTM activities, Mr.
Sweet is affiliated with the CDIC Society
for Coatings Technology. the American
Chemical Society, and the National Asso-
ciation of Solvent Recyclers.

In his new position as Sales Representa-
tive with Unichema Chemicals, Inc., Chi-
cago, IL, James E. Verner will be respon-
sible for the sale of the company’s full line
of oleochemical products within the south
and lower midwest regions of the country.

John Bress has joined Stamat, Inc.,
Dallas, TX, in a Marketing/Technical Liai-
son capacity. He will have direct marketing
responsibility for Stamat’s customers in
Louisiana, east Texas, and selected ac-
counts in Dallas and Houston. Mr. Bress is
a member of the Dallas Society.

Jane E. Neff has been named Technical
Sales Representative/Western Region for
Sanncor Industries, Leominster, MA. She
will be responsible for the marketing of the
firm’s product lines in sales west of the
Rockies.

Bringing over 20 years of industrial and
consulting experience in strategic and tech-
nology management to his new position,
Sushil K. Bhalla has been named Techni-
cal Director/Research and Development for
J.M. Huber Corp., Chemicals Division,
Havre de Grace, MD. Dr. Bhalla succeeds
Lloyd E. Williams who is retiring after 29
years with Huber Chemicals.

In addition, Charles T. Meyer has
joined the staff of Huber as Research Engi-
neer. Prior to joining the firm, Mr. Meyer
was employed with the U.S. Department of
Energy, Morgantown Energy Technology
Center where he was a Research Fellow
involved in energy simulation studies in
coal-fired gas turbines.

Vol. 61, No. 774, July 1989

J.H. Sweet

J.E. Verner

In his new position of Manager of Ana-
lytical Services with the Dexter Corpora-
tion’s Packaging Products Division, Wau-
kegan, IL, Ronald J. Wingender will
manage the analytical lab’s day-to-day op-
erations, staffing and staff performance:
budget preparation; equipment purchasing.
and technical supervision.

The Mearl Corporation, New York, NY,
has announced the addition of two new
Area Coordinators in the firm’s interna-
tional sales department, Jeronima Pilar
and Bradford Brooker. Ms. Pilar’s pri-
mary duties will include a liaison between
Mearl’s network of agents throughout Lat-
in America, as well as providing customer
services and technical support. Mr.
Brooker will assume the responsibility of
Area Coordinator for Africa, Scandinavia,
Comecon (eastern block nations), and will
also report on activities in other European
countries to the international sales
manager.

The appointments of David G. Decker
as Vice President/Customer Service and
Tom DiCarrado as Vice President/Opera-
tions have been announced by the Macbeth
Division of Kollmorgen Instruments Cor-
poration, Newburgh, NY. Mr. Decker
joined Macbeth as Director of Product
Management in 1983 and became Director
of Customer Service two years later. Mr.
DiCarrado came to the company as Engi-
neering Manager in 1979 and became Di-
rector of Operations in 1984.

Lars Carlson has been named Division
Manager/Industrial Coatings Division of
H.B. Fuller Co., St. Paul, MN. Mr. Carl-
son joined the company in 1977 and was
Assistant to the President. He most recent-
ly served as Division Manager of H.B.
Fuller's Monarch Division.

R.J. Wingender J.W. Brooks

SCM Chemicals, Baltimore, MD, has
announced the appointment of James W.
Brooks as General Manager/Colors and
Silica. In this position, Mr. Brooks will be
responsible for the planning, direction,
control, and execution of all colors and
silica business operations, to include man-
ufacturing, marketing/sales, technology,
strategic planning, finance, and employee
relations. He has been with the firm since
1959.

Akzo Chemicals, Inc., Chicago, IL, has
announced the following appointments:
Timothy Saddow—Sales Representative/
Industrial Chemicals Group, East Coast
Region; Alfred Jung—Business Manager/
Petroleum Chemicals for the Fine & Func-
tional Chemicals Group: Kelly Triplett—
Business Manager for the Fine & Func-
tional Chemicals Group: and Henry
Steinberger—Senior Account Representa-
tive/Detergent-Personal Care Group.

In addition, Janet R. Tuohy has been
named Director of Purchasing for Akzo
Coatings Inc., headquartered in Troy, MIL.

FSCT Membership
Anniversaries

50-YEAR

Baltimore
Howard G. Sholl, Federation and Society
Honorary Member

Los Angeles
John A. Gordon, Society Honorary Member

Philadelphia
Ralph B. Frazier, Society Honorary Member
Edward Merkle, M.A. Bruder & Sons, Inc.
Eugene H. Ott, Retired
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coatings.

Raymond B. Seymour, of USM, \
Receives 1989 SPE International Award

Raymond B. Seymour, Distinguished Professor of Polymers Science at the
University of Southern Mississippi, has been selected as the recipient of the 1989
SPE International Award (sponsored by the New York Section). Dr. Seymour has
spent more than half a century contributing to progress in plastics technology as a
teacher, writer, inventor, and researcher. He has invented high-performance plas-
tics (Cadon), high-impact polystyrene, fumed silica filled acrylic dentures, plastic
body casts, plastic bonded textiles, vinyl plastics, nylon-reinforced plastics, and
plastic oil additives. He played a leading role in the development of commercial
processes for producing styrene monomer and polystyrene, butyl rubber, acrylic
fibers, welded PVC structures, thermoplastic pipes, and polyurethane foams and

Dr. Seymour has received more than 40 professional honors and awards, includ-
ing SPE’s Education Award (1982). He is a member of the Plastics Hall of Fame
and a Plastics Pioneer. In 1985, Dr. Seymour received the American Chemical
Society’s Charles Herty Award. He has written more than 1800 scientific reports,
primarily in the field of polymer science published in journals throughout the
world, he holds 45 U.S. patents and over 100 foreign patents, and he has authored
over 30 books. Dr. Seymour has taught at universities in the USSR, Yugoslavia,
Czechoslovakia, Trinidad, Australia, Bangladesh, Taiwan, Mexico, and Canada,
in addition to more than 100 American universities. He has been a member of SPE
Ksince 1944, and is also a member of SPI, ACS, and AIC. /

Hitox Corporation of America, Corpus
Christi, TX, has appointed R. Steve
Hughes as Senior Sales Representative.
Mr. Hughes will be responsible for product
development and management of the com-
pany’s barium sulfate, zinc oxide, and iron
oxide pigment lines. He will be based tem-
porarily out of his home in Tulsa, OK.

Unocal Corporation has named Austin
Byers General Manager/Marketing &
Sales, for its Polymers Business Unit, lo-
cated in Schaumburg, IL. In his nine years
with Unocal, Mr. Byers has also held mar-
keting management positions in both Poly-
mers and Chemicals Distribution.

Pat Tandon, formerly Product Manager
for Goodyear Chemical Europe, has been
appointed Marketing Manager for thermo-
plastic modifiers at Goodyear's world
headquarters based in Akron, OH. His new
responsibilities will include marketing du-
ties in the North American, Far East, and
Pacific Rim markets.

USG Corporation, Chicago, IL, has
announced the naming of Samuel D.
Constan, formerly Executive Vice Presi-
dent and Chief Executive Officer of DAP,
Inc., to President and Chief Executive Of-
ficer of DAP, Inc. Mr. Constan joined
United States Gypsum Company in 1961
and has held a variety of management posi-
tions of increasing responsibility, including
Metal Products General Manager and Di-
rector, Marketing Services. DAP, Inc. is
headquartered in Tipp City, OH.
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Daniel F.X. (Dan) Whitney, a com-
pany sales representative for the past eight
years, has been promoted to Northeast Re-
gional Sales Manager by Samuel Cabot,
Inc., Newburyport, MA.

In addition, two other appointments
have been announced: Tom Daniels—
Sales Representative for Southeastern
Massachusetts, and Richard P. (Rick)
Farrar—Sales Representative for central
New England and northeastern
Massachusetts.

Ronald C. Whitaker has been named
President of The Wheelabrator Corp.,
Shenandoah, GA. succeeding Walter R.
Young, who has resigned. Mr. Whitaker
previously had been President of North
American Operations at Wheelabrator.

The Board of Directors of The O'Brien
Corporation, S. San Francisco, CA, re-
cently elected two new officers. John R.
Brvenik was named Vice President/
Powder Coatings. He joined the firm nine
years ago, and most recently served as
General Manager of the Powder Coatings
Division. He works out of Houston, TX.
Richard T. Hauguel was elected Assistant
Secretary. He has been with O’Brien for 29
years and is located in South Bend, IN.

Also, Brian J. McCorry has been pro-
moted to Director of Customer Service for
the firm. In his new position, Mr. McCorry
will continue to be based in South Bend,
IN, and will be responsible for the oper-
ation, maintenance, development, and ex-
pansion of all customer service functions.

Michael A. Granito has been elected
Executive Vice President of the D.H. Litter
Co., Inc., New York, NY. He joined the
Sales Department of the company in 1969,
and has been involved with the marketing
of products to the food, pharmaceutical,
and cosmetic industries, as well as the
paint and coatings industry.

Craig M. Podell has been named West-
ern Regional Manager for Cosan Chemical
Corp., Carlstadt, NJ. Mr. Podell will be
responsible for the paint, coatings, and
plastic industries in the territory west of the
Mississippi River.

Tim Storey has been named Field Ser-
vice Technician for The Ohmart Corp.,
Cincinnati, OH. He will act as authorized
serviceman for new equipment installa-
tions, general maintenance, and field ser-
vice work on the company’s line of con-
tinuous noncontact web thickness and
density, level, weight, and moisture
gauges for the process industries. Mr.
Storey will be responsible for all of Oh-
mart’s gauge installations located in the
Western Region which includes locations
west of the Rocky Mountains.

NYCO, Willsboro, NY, has announced
that Michael Regnne-Lotz has been named
Manager—Marketing and Sales, Europe.
His responsibilities include the direction of
European sales agents, management of
customer services, new product marketing
for Europe, and technical assistance. Mr.
Regnne-Lotz has been the company’s Sales
Agent in Scandinavia for 15 years.

Robert G. Brokaw has been appointed
Sales Service Manager of PDI. a business
unit of ICI Americas, Inc., Wilmington,
DE. His duties include technical services,
where Mr. Brokaw will oversee the appli-
cation of PDI products at customer loca-
tions. He has been with PDI for 28 years,
having previously served as Production
Manager and Color Matching Laboratory
Manager.

Obituary

Charles F. Rohleder, retired Chemist,
has died at the age of 87.

Born in New York City, Mr. Rohleder
was a 1926 graduate of Cooper Union Uni-
versity in New York. He had been a Chem-
ist with Maas Waldstien in Newark for
many years before retiring 20 years ago.

A member of the New York Socicty for
over 40 years, Mr. Rohleder is survived by
his wife Edith; a son, Charles; a daughter,
Mrs. Catherine A. Oetting: and two
grandchildren.
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32nd Annual Cleveland Society Technical Conference
On Advances in Coatings Held June 6-7, in Cleveland

The Cleveland Society for Coatings
Technology held its Annual Conference on
Advances in Coatings Technology on June
6-7, at BP America Inc., in Cleveland,
OH.

Every year, the Educational Committee
of the Society attempts to ascertain those
areas in which the most pressing need for
technical information currently exists, and
secures the services of experts in those
areas as lecturers. The audience for the
conference was comprised of individuals
from varied backgrounds and interests and
for this reason the Educational Committee
chose to divide the program into four sym-
posia, each with its own central topic: In-
strumentation and Methods; Environmen-
tal; Pigment Management; and Processing.

Papers presented at this year's confer-
ence were:

“NMR Imaging of Interface Complete
with Water Penetration”—Jack Koenig, of
Case Western Reserve University, Cleve-
land, OH.

“FTIR Method for Evolved Gas Analy-
sis”’—C. Kua and T. Provder, of Glidden
Co., Strongsville, OH.

““Correlating Accelerated with Natural
Weathering Through FTIR Spectros-
copy’'—Goutam Gupta, of Applied Re-
search Laboratories, Chicago, IL, and
C. Peter Chiang, of Sherwin-Williams Co.,
Chicago.

*‘Phase Behavior in Water-Borne Coat-
ings’’—Pam Kuschnir, Dick Eley, and
F. Louis Floyd, of Glidden Co., Strongs-
ville.

**Coatings in the 90’s”—W. Richard
Shannon, Jr., of Jamestown Paint and Var-
nish Co., Jamestown, PA.

**A White Paper on White Lead"—John
Weaver, of Case Western Reserve Univer-
sity, Cleveland.

“‘Radon”’—John S. Ruppersberger, of
U.S. EPA, Research Triangle Park, NC.

*‘The Coatings Industry: 1990 and Be-
yond”—R. Edward Bish, of Jamestown
Paint & Varnish, Jamestown.

*‘Coatings Formulation Using Mixture
Design Experiments’’—Alain Brisson, of
Tioxide Canada Inc., Soral, Quebec, Can-
ada.

‘A Practical Application of Hiding
Power Efficiency Measurements”—]J.G.
Dickinson, of E.I. Du Pont de Nemours &
Co., Inc., Wilmington, DE.
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**Organic Pigments—Future Trends—
Peter Lewis, Sun Chemical Corp., Cincin-
nati, OH.

““Dispersion of Organic Pigments’'—
Theodore G. Vernardakis, of Sun Chemi-
cal Corp., Cincinnati.

“*Mixing Processes in the Protective
Coating Industry’’—Jim Oldshue, of Mix-
ing Equipment Co., Inc., Rochester, NY.

“‘Pigment Thickener Interactions in
Emulsion Paints’’—Alain Brisson.

In preparation for next year’s confer-
ence, the Educational Committee wel-
comes papers on all aspects of coatings
science and technology including, but not
limited to, formulation, testing, applica-
tion, and characterization. Anyone who
wishes to submit a preliminary abstract
should do so by September 1989. Send
abstracts to Devilla Moncrief, The Sher-
win-Williams Co., 601 Canal Rd., Cleve-
land, OH 44113.

New York Society Cosponsors Course
In Coatings Chemistry & Technology

The New York Society for Coatings
Technology in conjunction with the Metro-
politan New York Paint and Coatings As-
sociation are sponsoring an advanced
course in coatings chemistry.

The course is designed for those who
desire a better understanding of the chemi-
cal principles and reactions of coatings. It
will cover the chemistry of the major vehi-
cle types, curing reactions, and the design
of coatings to meet specific application and
performance requirements. The instructor

will be Donald E. Brody, of Pyramid Paint
Products, Inc., who has been teaching
these courses for many years. Mr. Brody is
a member of the New York Society.

The course, scheduled to begin on Sep-
tember 6, will be held at Fairleigh Dickin-
son University in Teaneck, NJ. For further
information on the time and registration
fees, contact Mildred Leonard, NYSCT
Office, 520 Westfield Ave., Ste. 208, Eliz-
abeth, NJ 07208.

-~

The Southern Society for Coatings
Technology and the Department of
Polymers Science at the University of
Southern Mississippi invite all interest-
ed persons to submit papers for presen-
tation at the 17th Annual Water-Borne
and Higher-Solids Coatings Sympo-
sium.

Papers relating to the chemistry, for-
mulation, and marketing of water-
borne, higher-solids, and other ad-
vanced coating systems are solicited.
Papers relating to engineering aspects
of coating systems or solvent abatement
are also solicited.

Title, abstract, and author’s names

(speaker’s name underlined) should be

CALL FOR PAPERS
Water-Borne and Higher-Solids Coatings Symposium
New Orleans, Louisiana
February 21-23, 1990

)

submitted not later than August 31,
1989 to:

Dr. Robson F. Story, Paper Editor

Department of Polymer Science

University of Southern Mississippi

Southern Station Box 10076

Hattiesburg, MS 39406-0076

The completed paper should be sub-
mitted by November 30, 1989. Papers
to be presented at the Symposium will
be chosen based on abstracts.

It is preferred that all papers be origi-
nal and of scientific value.

For additional information, call (601)

266-4868 or 266-4869.
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R&D Quality Management Seminars Scheduled by Du Pont

Du Pont Management Services, Wil-
mington, DE, will sponsor a series of five
research and development management
seminars to be held throughout 1989.

*‘Strategy of Experimentation’” is struc-
tured to teach an operational approach to
statistical experimental design. This semi-
nar is directed at scientists, quality profes-
sionals, engincers, and technical supervi-
sors. Dates and locations for this two- and
one-half-day seminar are: July 18-20—

Boston, MA; Aug. 8-10—Detroit, MI;
Sept. 12-14—San Diego, CA; Oct. 10-
12—Chicago, IL; Nov. 14-16—Wilming-
ton; and Dec. 12-14—Dallas, TX.
‘‘Strategy of Formulations Develop-
ment’’ is designed to teach the latest tech-
nology for planning, analyzing, and inter-
preting experiments involving mixtures of
ingredients. This seminar is directed at sci-
entists, engineers, quality professionals,
and technical supervisors. Scheduled dates

Coatings
Engineer

0ver eighty years of providing
engineering and construction services
to a wide variety of industries has
established Rust as one of the
top engineering and construc-
tion firms in the country.

Due to our impressive record of
growth, there’s a lot going on at
RUST International. Currently, our
needs require the talents of a
Coatings Engineer.

' K Lot Going
on At RUST

Candidates should have a BS degree in
Chemistry, Polymer Science, or Chemical
Engineering. Should be familiar with the
formulation, performance, and application
parameters of industrial coatings and the
basic methods to mitigate corrosion. The
successful candidate will have a
minimum of 5 years experience and
possess excellent verbal and written
communication skills.

If you're not already familiar with the
exceptional compensation and benefits
package, and liberal relocation assistance
we offer at Rust - you should be. You will
find they are worthy of the industry’s top
talent.

In our professional, challenging environ-
ment, your career can advance as far as
your performance will take you. Work
with the best - and for the best. For
immediate and confidential considera-
tion, please forward your resume to our
Manager of Employee Relations:

Donald W. Hayslett
RUST International
Corporation

P.O. Box 101
Birmingham, AL 35201

Equal Opportunity Employer M/F/V
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and locations for this two- and one-half-
day seminar are: Sept. 19-21—Chicago;
and Nov. 28-30—Wilmington.

*‘Quality Technology for Managers’ is
designed to provide an understanding of
statistical quality control methods used in
business and government and enables at-
tendees to choose the best methods for
meeting quality and productivity improve-
ment objectives. The seminar is directed at
managers and quality professionals. Dates
and locations for this one- and one-half-day
seminar are: Oct. 12-13—Chicago; and
Dec. 7-8—Wilmington.

“Experimental Design for Quality Im-
provement’’ is a computer-intensive semi-
nar on how to meet key product quality
goals. The course is structured to teach
attendees how to develop or improve pro-
duct design by using experimental design
and analysis software. The seminar is di-
rected at scientists, quality professionals,
engineers, and technical supervisors.
Scheduled dates and locations for this two-
day seminar are: Sept. 13-14—Wilming-
ton; Oct. 24-25—Wilmington; and Dec. 5-
6—Wilmington.

“‘Experimental Design Overview’’ is a
one-half-day, on-site seminar designed to
cover the principles, methods, and busi-
ness importance of experimental design.
The seminar is directed at managers, tech-
nical supervisors, and quality professionals.

Please direct all inquiries to: James
Brock, Du Pont Management Services,
Montgomery Bldg., Rm. 235-C, P.O. Box
80800, Wilmington, DE 19880-0800.

In addition, Du Pont has updated the
1989 schedule for its ‘‘Process Safety
Management’” seminar that is designed to
teach essential skills needed to conduct
process reviews and to identify potential
process problems.

The seminar is directed toward process,
production, and maintenance engineers, as
well as engineers and managers responsible
for process reviews. Scheduled dates and
locations during the remainder of 1989 will
be: July 11-13—Calgary, Alberta, Canada;
Aug. 8-10—Wilmington, DE; Oct. 17-
19—Philadelphia, PA; and Oct. 31-Nov.
2—San Antonio, TX.

For more information, contact Process
Safety Management, Du Pont Management
Services, P.O. Box 4500, Greenville, DE
19807.
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PICTORIAL

STANDARDS
Or COANINGS
DEFECTS

I

/

Revised and updated edition of this manual (previously tittled "Exposure Standards Manual”) has been
compiled in conjunction with the American Society for Testing and Materials, and includes definition,
description, and photographic standards for each of the following defects: Adhesion: Blistering: Chalk-
ing; Checking; Cracking: Erosion: Filiform Corrosion; Flaking: Mildew: Print: Rust: Traffic Paint Abra-
sion and Chipping.

Also included is reference information on supplementary standards. along with sample record sheets
for compiling exposure data.

Bound in handsome 10" = 112" x 1'%" three-ring. vinyl-covered binder which readily accommodates
additional material as it is developed.

Complete manual . . . $100
Individual Standards . . . $3 each, plus $3 for each photograph
Record Sheets (pad of 100 sheets) . . . $3.50

Please make all checks payable in U.S. funds.
*Pennsylvania residents add 6% sales tax.

Send orders to: Federation of Societies for Coatings Technclogy
1315 Walnut St., Suite 832, Philadelphia, PA 19107

Federation of Societies for Coatings Technology
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y source containing
definitions for more
N than 4500 terms actively

used in the paint/coatings
and allied industries.
The only publication
of its kind.

The technical terms and jargon of the
coatings industry and its interfacing
technologies are defined in this com-
prehensive work which contains more
than 5500 entries compiled by the Defi-
nitions Committee of the Federation of
Societies for Coatings Technology. Over
4500 terms are defined, and more than

A unigque feature is classification of
terms into one or more of 73 categories,

1000 additional enfries are synonyms
cross-referenced to the defined terms.

The broad scope of ferms included
reflects the obvious usefulness of the
dictionary to a wide audience, ranging
from the layman, fo artists and arfisans,
to technicians in all the coatings-
related fields.

6x9 in. case-bound. 632 pages
$30.00—Federation Member $50—Non Member

which have been number coded and
appear as superscripts following each
definition. The terms are listed in their
appropriate categories, making up a
thesaurus which comprises the second
section of the dictionary.

An extensive bibliography of more than
600 references forms the third section.

= e

Federation of Societies for Coatings Technology e 1315 Walnut Street, Philadelphia, PA 19107

PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS

Pennsylvania residents please add 6% sales tax

AVAILABLE IN THE U.K. FROM:
Birmingham Paint, Varnish and Lacquer Club
c/o Mr. Ray Tennant, Carrs Paints Limited, Westminster Works, Alvechurch Rd.
Birmingham B31 3PG, England




Literature

Polymer Selection

A new reference book written to aid
plastics research and development person-
nel is in print. The book contains informa-
tion on polymer selection and design, as
well as relating basic structure to resulting
properties. ‘‘Polymers: Structure and Prop-
erties,” is available from Technomic Pub-
lishing Co., Inc., 851 New Holland Ave.,
Box 3535, Lancaster, PA 17604.

Packaging Machines

Two machines designed to fill containers
ranging from two to five gallons are fea-
tured in a technical data sheet. For addi-
tional information on the Series 5000 liquid
and semi-liquid packaging machines, write
Ambrose Co., 2649 151st Place N.E.,
Redmond, WA 98052.

Microbiocide

Literature introduces a new chemistry
designed to offer unique benefits in micro-
bial control for a broad spectrum of sys-
tems. For more details on Amerstat® 445,
contact John R. Stinger, Manager, Market-
ing Communications, Drew Industrial
Div., One Drew Plaza, Boonton, NJ
07005.

Coulometric Titrator

A microprocessor-controlled, automated
titrator which requires no calibration or
standardization is the subject of product
literature. The unit titrates at greater than
2500 micrograms of water per minute.
More facts on the Aquatest 8 Karl Fischer
titrator are available from Photovolt, Div.
of Seradyn, Inc., P.O. Box 1210, Indian-
apolis, IN 46206.

Dynamic Analyzer

A redesigned dynamic analyzer is fea-
tured in a new product brochure. The litera-
ture contains details on the analyzer which
measures the viscoelastic properties of
polymeric materials to obtain information
about the materials’ morphology, the key
to solving final product performance prob-
lems. The brochure on the RDA II is avail-
able from the Marketing Dept., Rheo-
metrics, One Possumtown Rd., Piscataway,
NJ 08854.
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Painting and Coating Systems

A new painting and coating systems
catalog is available. The publication details
a complete line of coatings for the profes-
sional specifier and provides data on coat-
ings systems for interior, exterior, and
heavy-duty maintenance applications. To
obtain a copy of the “1989 Painting and
Coating Systems Catalog,” write to the
Sherwin-Williams Stores Group, c/o
Robert Silverman Co., 1375 Euclid Ave.,
Cleveland, OH 44115.

Glycol Ethers

Two new glycol ethers are highlighted in
a product bulletin. The P-series glycol
ethers feature a low degree of toxicity and
are low in odor. The products are designed
to lowe: the surface tension of water to
enhance wetting action and are coupling
agents for oil and water solutions. Data on
Dowanol® PnB and/or DPnB glycol ethers
are available from The Dow Chemical Co.,
2020 Willard H. Dow Center, Midland, MI
48674.

Luster Pigment

Literature introduces a titanium dioxide-
coated mica pigment characterized by its
very fine particle size. The pearlescent lus-
ter pigment is designed to provide coverage
combined with high reflectivity. The pig-
ment is available as a nonreactive powder
for plastics and surface coating applica-
tions. For additional technical information
on Mearlin® Satin White, write The Mearl
Corp., 41 E. 42nd St., New York, NY
10017.

Interferometer

A new interferometer which features dis-
tance and angle measurement is highlight-
ed in a technical data sheet. The interfer-
ometer is packaged in one-tenth the size of
current interferometers and is designed to
minimize stage mass, reduce alignments,
eliminate heat sources, and provide high
resolution with no limit on acceleration.
Information on the Linear/Angular Dis-
placement Interferometer can be obtained
from Zygo Corp., Laurel Brook Rd.,
Middlefield, CT 06455.

Desktop Personal Computer

A computer designed for business and
entry-level, computer-aided-design appli-
cations is the subject of literature. The 20-
MHz desktop personal computer features
the power of 32-bit, Intel80386 micro-
processor and occupies about two square-
feet of desk space. For data on the HP
Vectra QS/20 PC, write Hewlett Packard,
Public Relations Dept., 3000 Hanover St.,
Palo Alto, CA 94304.

Filling Machine

Literature introduces a new model filling
machine which features a 30-gallon hold-
ing tank built into the frame and fills con-
tainers from 2 pint to 5 gallons in size. For
more information on the Model UCF filling
machine, write Beltron Corp., Box 8937,
Red Bank, NJ 07701.

Programmable Mixer

A new, bench-top mixer equipped for
electronic data acquisition in the laboratory
is highlighted in literature. The mixer fea-
tures a programmable display panel and
three interfaces. For more information on
the Lighting® LabMaster™ II Model 2510,
contact Steve Zimmerman, Mixing Equip-
ment Co., Avon Div., 221 Rochester St.,
P.O. Box 190, Avon, NY 14414,

Solvent Recovery System

A 100% microprocessor controlled sol-
vent recovery system product line has been
introduced in a technical brochure. Models
are available from 30-250 U.S.G. capac-
ity. Each unit can be customized to meet
individual customer needs. Further infor-
mation on the SRS™ solvent recovery sys-
tem can be obtained by writing to CB
Mills, 1225 Busch Parkway, Buffalo
Grove, IL 60015-5302.

Color Viewing Booth

A portable color viewing booth contain-
ing five different light sources for use in a
variety of interior and graphic design, re-
tailing and industry applications has been
introduced. The viewing booth folds up
into a 27-pound impact-resistant carrying
case equipped with a soft grip handle. Fur-
ther information on The Judge™ portable
color viewing booth may be obtained from
Macbeth, P.O. Box 230, Newburgh, NY
12550.
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Water-Based Adhesive Resins

Factors involved in selecting resin dis-
persions for water-based adhesives are cov-
ered in a 12-page, four-color brochure.
Key considerations, discussed in detail, in-
clude: choosing a resin suited to the back-
bone polymer and a dispersion system
compatible with that of the latex polymer;
particle size; film color; pH; softening
point; film clarity; and colloidal stability.
For a copy of “‘Products for Water-Based
Adhesive Systems,”’ contact Hercules In-
corporated, Product Information, Hercules
Plaza, Wilmington, DE 19894.

Isocyanates

A full-color, illustrated brochure, de-
scribing the advantages of specialty MDI
products in formulating polyurethane coat-
ings, adhesives, sealants, and encapsu-
lants, has been issued. The products report-
edly offer low viscosity, light color, low
temperature storage stability, and cross-
linking capacities. Copies of the
“C.A.S.E.” brochure can be obtained by
writing to, K.M. Galbraith, C.A.S.E.
Business Area, ICI Polyurethanes, Mantua
Grove Rd., West Deptford, NJ 08066.

Specification Manual

A 250-page manual designed to provide
a set of acceptable standards to assist speci-
fying authorities and contractors who are
concerned with painting, wallcovering,
and gypsum wallboard finishing of new
and existing structures has been published.
Approximately 100 finish systems are pre-
sented. To order a copy of the **Architec-
tural Specification Manual,”” contact Paint-
ing and Decorating Contractors of
America, 3913 Old Lee Highway, Ste.
33B, Fairfax, VA 22030.

Product Capability Directory

A 12-page directory, listing individual
manufacturing capabilities of a 63 member
company by geographical location
throughout the world has been published.
Among the parameters listed are the com-
pany’s capacity for coil width, minimum
and maximum thickness, coatings, and
processing. Individual copies of the
*1989-1990 Product Capability Direct-
ory,” are available free of charge from
National Coil Coaters Association, 1900
Arch St., Philadelphia, PA 19103.

Measuring Systems

Two automated, test systems for mea-
suring coating/plating thickness and for
statistical process control use have been
introduced in literature. The new systems
are designed for quality control labs, pro-
duction line testing, and incoming inspec-
tion of electronics, appliance, automotive,
and aerospace applications. For more in-
formation on the complete Eddy-Mag 2000
product line, contact Chris Horvath, CMI
International, 2301 Arthur Ave., Elk
Grove Village, IL 60007.

Environmental Impact Software

Software which helps plants evaluate
how the toxic chemical releases they report
under SARA Title I, Section 313 impact
nearby communities, has been made avail-
able. The program runs on any IBM PC-
AT, PC-XT or compatible computer with
640K of memory and a hard disk drive.
Write to Du Pont Management Services,
P.O. Box 80800, Wilmington, DE 19880-
0800, for information on how to obtain the
software package, ‘‘Environment/Health
Impact Screening.”

WITHOUT NiPar 640 ™

e T
PIGMENT

hydrophilic surfaces.

WITHOUT NiPar 640
VEHICLE

be realized.

WITH NIPAR 640

VEHICLE

NIPAR 640 is an excellent wetter. Its higher energies of adsorption
enable NiPAR 640 to displace the monomolecular film of water on

The NEW ANGUS nitroparaffin blend functions as a high-
performance specialty solvent. Just replace 5-10% of your solvent
system with NIPAR 640 to solve many problems without creating
new ones. With NIPAR 640 in your finished coating or ink
formulation, significant improvements in wetting, flow and film
integrity, solvent release without blocking and faster dry times can

Call Tom Johnson 1-800-323-6209

(inIL 1-312-498-6700)

ANGUS

CHEMICAL COMPANY

ANGUS PRODUCTS PERFORM

2211 Sanders Road « Northbrook, IL60062 « FAX: 1-312-498-6706
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Acrylic Terpolymer Emulsion

A technical brief has been issued detail-
ing a high performance acrylic terpolymer
emulsion. Documented are the emulsion’s
properties and a section on how to calculate
the volatile organic content of coatings.
Copies of the brochure on 76 RES
UC60011 acrylic terpolymer emulsion can
be obtained by writing to Unocal Poly-
mers, 1345 N. Meacham Rd., Schaum-
burg, IL 60196.

Inline Homogenizer

A portable, inline homogenizer for wet
processing paints and inks is the subject of
recently released technical literature. Stan-
dard models include double mechanical-
shaft seals and fittings; heating and cooling
jackets are available as options. Further
information about the Ultrashear™ homog-
enizer is available from Premier Mill
Corp., Exeter Industrial Park, Birchmont
Dr., Reading, PA 19606.

Systems Handbook

A handbook containing products for PC-
based data acquisition and process control
has been published. Included in this edition
are A/D converters, multiport serial
boards, IEEE-488 interfaces, digital oscil-
loscope boards, and PC expansion chassis
for use with IBM-compatible computer
systems. For your copy of ‘“The PC Sys-
tems Handbook for Scientists and Engi-
neers,’’ contact CyberResearch, Inc., P.O.
Box 9565, New Haven, CT 06536.

Filling Machine

A high-speed filling and sealing ma-
chine, which reportedly can fill up to 20
containers per minute of liquid or semi-
liquid subtances, has been introduced in
technical literature. This unit may be oper-
ated in automatic or semi-automatic mode
and is available in sanitary models for food
applications. Contact Ambrose Co., 2649 -
151st Place, N.E.. Redmond, WA 98052,
for more information on the Model 512
high-speed filling and sealing machine.

Spectrophotometers

Technical brochures have been issued on
two spectrophotometers added to a com-
pany’s existing product line. For more in-
formation on the Chroma Sensor CS-5 and
CS-3 spectrophotometers, contact Applied
Color Systems, Inc., P.O. Box 5800, Prin-
ceton, NJ 08543.
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Specialty Coating

A fluoropolymer modified, two part,
amine cured epoxy coatings series special-
ly formulated for flue gas desulfurization
(FGD) environments, is the subject of re-
cently released literature. The coatings are
available in one and five gallon kits and
spray applies, in either gray or olive, at 15
mil DFT/coat. For additional information,
contact BP Chemicals, Specialty Coatings,
19501 Emery Rd., Cleveland, OH 44218.

Services Directory

A directory listing a company’s specialty
chemical and petroleum products lines is
being offered. A brief profile with sales
office and plant addresses for the firm’s
locations worldwide are also listed. Copies
of the directory may be obtained by writing
to the Marketing Communications Dept.,
Witco Corporation, 520 Madison Ave.,
New York, NY 10022-4236.

Gas Chromatographic System

Recently released literature describes a
triglycerides analyzer system for the analy-
sis of fatty acids, glycerides. tocopherois,
sterols, and triterpenic acids. Components
in the system have been designed for high
temperature capillary operation. Further in-
formation on the HRGC 5300 Mega Series
Triglycerides Analyzer may be obtained by
writing to Fisons Instruments, 24911 Ave-
nue Stanford, Valencia, CA 91355.

Dispersers

Technical information is available on a
new line of dispersers that employ low-heat
high efficiency motors, and include solid-
state speed controls. The new dispersers
are available with either a one-half hp mo-
tor or one with a one hp motor. For more
information on the complete line of Model
89 Dispersators, write to Premier Mill
Corp., Exeter Industrial Park, Birchmont
Dr., Reading, PA 19606.

Powdered Pigment Dispersions

Technical data is obtainable on dry pow-
dered pigment dispersions for use in tech-
nology coatings, including powder, UV
and EB cured, two component, high solids
systems, and conventional solvent-thinned
coatings. Contact Daniel Products Co.,
400 Claremont Ave., Jersey City, NJ
07304, for more information on Tint-Ayd
PC powdered pigment dispersions.

Chemical Intermediate

Typical physical properties, suggested
applications, and safety and handling
guidelines of a chemical intermediate for
polyamide, epoxy, and polyurethane appli-
cations are outlined in a recently released
brochure. Contact Air Products and
Chemicals, Inc., Specialty Chemicals
Div., 7201 Hamilton Blvd., Allentown,
PA 18195-1501, for a copy of the brochure
on PACM chemical intermediates.
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Book Review

ADVANCES IN LOW TEMPERA-
TURE PLASMA CHEMISTRY,
TECHNOLOGY, APPLICA-
TIONS—VOLUME 2

Edited by
Herman V. Boenig

Published by
Technomic Publishing Co., Inc.

78

851 New Holland Ave.
Lancaster, PA 17604 (1988)
vi + 284 Pages, $65.00

Reviewed by

Michael E. Graham

BIRL, Northwestern University
Evanston, IL

This book, much like Volume 1, com-
bines a number of technical papers (9) with
a couple of review articles in the plasma
processing area. Several of the papers deal
with semiconductor technology, including
plasma etching polysilicon, silicon nitride
synthesis, IR spectra in SiO_, and transport
properties in plasma treated Si-SiO, struc-
tures. Other subjects include plasma borid-
ing of steel, synthesis of Zn-Sn alloys,
plasma modification of polysiloxanes,
ESCA characterization of plasma-polymer-
ized TFE, and the effect of plasma to en-
hance the titanizing process.

The two major articles in the book are
first, a mainly theoretical approach explor-
ing the behavior of matter in strong electric
fields (field chemistry), and secondly, a
review of papers dealing with reactor
equipment design for low temperature plas-
ma technology. The electric field paper by
Karl Wisseroth, provides good insights to
the reactions of chemical species in the
presence of strong electric fields and plas-
mas. Several experimental examples are
selected for application of the concepts de-
veloped.

The chapter by Boenig covers more than
100 pages of review and includes an exten-
sive bibliography (138 citations). The em-
phasis tends to be on the electronic and
optical applications. Boenig includes sec-
tions on basic reactor design, sputtering,
oxidation and anodization, plasma assisted
epitaxy, organic and metal organic films,
plasma-polymerization, polymer surface
treatment with plasmas, plasma etching,
solar cells, optical wave guides and fibers,
and membranes. The referenced articles
were published primarily during the period
1976-1984. While Boenig’s remarks are
brief in most cases, he does often include
system schematics from the original au-
thors and as mentioned, the source material
is extensive.

The book will be most useful to those
currently working in low temperature plas-
ma processing and wishing to keep abreast
of the diverse research activity carried on
in the international community. The reac-
tor design chapter should prove useful to
anyone considering options for their own
equipment design.
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Coming €vents

FEDERATION MEETINGS

For information on FSCT meetings, contact FSCT, 1315 Walnut St.,

Philadelphia, PA 19107 (215-545-1506).

1989

(Nov. 8-10)—67th Annual Meeting and 54th Paint Industries’

Show. New Orleans Hilton and The Rivergate, New Orleans, LA.

1990

(Oct. 29-31)—68th Annual Meeting and 55th Paint Industries’

Show. Convention Center, Washington, D.C.

1991

(Nov. 4-6)—69th Annual Meeting and 56th Paint Industries’

Show. Convention Center, Toronto, Ontario, Canada.

SPECIAL SOCIETY MEETINGS

1989

(Aug. 29-30)—Chicago Society SYMCO ‘89. “Coatings in Com-
pliance.” Holiday Inn, Lisle, IL. (Rich Braunshausen, Rust Oleum,
2301 Oakton St., Evanston, IL 60204).

(Sept. 6)—Coating Chemistry & Technology—Fall 1989 course.
Co-sponsored by New York Society and Metropolitan New York
Paint and Coatings Association. Fairleigh Dickinson University, Tea-
neck, NJ. (Mildred Leonard, New York Society for Coatings Technol-
ogy Office, 520 Westfield Ave., Ste. 208, Elizabeth, NJ 07208).

1990

(Feb. 21-23)—Southern Society. 17th Annual Water-Borne and
Higher-Solids Coatings Symposium. New Orleans, LA. (Dr. Robson
F. Storey, Department of Polymer Science, University of Southern
Mississippi, Southern Station Box 10076, Hattiesburg, MS 39406-
0076).

(Mar. 14-16)—Southwestern Paint Convention. Houston and
Dallas Societies. Doubletree at Post Oak, Houston, TX. (Neil
McBride, P.O. Box 841156, Houston, TX 77284-1156).

Will this become the only
way to save the jaguar?

The choice is yours. Either save the photo above. Or, help

World Wildlife Fund fight poachers, create nature reserves, (

hire guards, do research, and change things. Help us

World Wildlife Fund

Dept. A, 1250 24th St. NW, Washington, D.C. 20037

save life on earth.
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(Apr. 4-7)—Southern Society. Annual Meeting. Sandestin
Beach Hilton, Destin, FL. (James R. Salisbury, Union Carbide Corp.,
2043 Steel Dr., Tucker, GA 30084).

1991

(Feb. 18-20)—Western Coatings Societies’ 20th Biennial Sym-
posium and Show. San Francisco Hilton, San Francisco, CA.

OTHER ORGANIZATIONS

1989

(July 19-20)—"Paint Volatile Organic Compounds (VOC)"
Workshop sponsored by ASTM Standards Technology Training.
Holiday Inn—Chicago, Des Plaines, IL. (Kathy Dickinson, ASTM
Standards Technology Training, 1916 Race St., Philadelphia, PA
19103).

(July 27-29)—27th Annual Convention of the Oil and Colour
Chemists' Association New Zealand. Rotorua, New Zealand. (Mike
Rowlands, OCCANZ, P.O. Box 5192, Auckland, New Zealand).

(Aug. 3-6)—31st Annual Convention of the Oil and Colour
Chemists’ Association Australia. Fairmont Resort, Leura, New South
Wales. (Peter Parsons, Tioxide Australia P/L, 2A/6 Tooronga Ter-
race, Beverly Hills, NSW, Australia 2209).

THE INCREDIBLE VERSATOR

DEFOAMER/DEAERATOR

Also disperses, emulsifies, homogenizes, dehydrates,
distills and more . . . all in one operation
How it works: liquids travelling across a disc, rapidly spin-
ning in a vacuum, form an attenuating thin film that permits
or causes all these processing actions to occur simultane-
ously. Handles all liquids, regardless of viscosity. Sanitary
or non-sanitary construction available, as required.
Hard to believe, but true. Write or call for brochure Cor-
nell Machine Co., 45 Brown Avenue, Springfield, NJ 07081
— Phone: 1-(201) 379-6860.

GS CORNELL

Machine Co.
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(Aug. 9-11)—"Radiation Curable Coatings." Short Course spon-
sored by North Dakota State University, Fargo, ND. (Frank N. Jones,
NDSU, Fargo, ND 58105).

(Aug. 21-25)—12th Annual “Advances in Emulsion Polymeriza-
tion and Latex Technology” Short Course. Schatzalp Berghotel,
Davos, Switzerland. (Gary W. Poehlein, Graduate Office [Savant],
Georgia Institute of Technology, Atlanta, GA 30332-0265).

(Aug. 21-25)—"Electroplating and Surface Finishing for Elec-
tronic Applications.” Course sponsored by the American Electro-
platers and Surface Finishers Society. Hyatt Palo Alto, Palo Alto, CA.
(Sylvia L. Baxley, AESF, Central Florida Research Park, 12644
Research Parkway, Orlando, FL 32826).

(Aug. 22-26)—"Surface Phenomena and Fine Particles in Wa-
ter-Based Coating and Printing Technology.” International Sympo-
sium sponsored by the Fine Particle Society. Marriott Copley Place,
Boston, MA. (Mahendra K. Sharma, Research Laboratories, East-
man Kodak Co., Box 1972, Kingsport, TN 37662, or F.J. Micale,
Sinclair Laboratory, Bldg. 7, Lehigh University, Bethlehem, PA
18015).

(Sept. 6-7)—"Introduction to Electroplating and Surface Finish-
ing.” Training course sponsored by the American Electroplaters and
Surface Finishers Society. Ramada Inn Oakbrook 3, Elmhurst, IL.
(Sylvia L. Baxley, AESF, Central Florida Research Park, 12644
Research Parkway, Orlando, FL 32826).

(Sept. 11-15)—"Laboratory Corrosion Testing.” Short Course
sponsored by the Southwestern Ohio Section of NACE and NACE/
Fontana Corrosion Center at Ohio State. Ohio State University,
Columbus, OH. (John Beavers, 2704 Sawbury Blvd., Columbus, OH
43235, or Steve Corey, 1020 W. Park Ave., Kokomo, IN 46901).

(Sept. 12-14)—Haztech International Fourth Annual Conference
and Exhibition. Cincinnati Convention Center, Cincinnati, OH. (Ra-
chelle Scheinbach or Ursula Barril, Haztech International, 13555 Bel-
Red Rd., C-96870, Bellevue, WA 98009).

(Sept. 14-15)—"Waste Treatment Simplified.” Course spon-
sored by the American Electroplaters and Surface Finishers Society.
Ramada Inn Chandler, Chandler, AZ. (Syivia L. Baxley, AESF, Cen-
tral Florida Research Park, 12644 Research Parkway, Orlando, FL
32826).

(Sept. 18-22)—"Electroplating and Surface Finishing.” Training
course sponsored by the American Electroplaters and Surface Fin-
ishers Society. Ramada Inn Oakbrook 3, Elmhurst, IL. (Sylvia L.
Baxley, AESF, Central Florida Research Park, 12644 Research
Parkway, Orlando, FL 32826).

(Sept. 23-28)—12th World Conferences on Non-Destructive
Testing sponsored by the Dutch Non-Destructive Testing Society.
RAI International Exhibition and Congress Center, Amsterdam, The
Netherlands. (RAl International Exhibition and Congress Center,
Europaplein, 1078 GZ, Amsterdam, The Netherlands).

(Sept. 25-27)—Third Annual Hazardous Materials Management
Conference and Exhibition of Canada (HazMat/Canada '89). Har-
bour Castle Westin Conference Centre, Toronto, Ont., Canada.
(Tower Conference Management Co., 800 Roosevelt Rd., Bldg. E—
Suite 408, Glen Ellyn, IL 60137-5835).

(Sept. 25-29)—"Electroplating and Surface Finishing for Elec-
tronic Applications.” Course sponsored by the American Electro-
platers and Surface Finishers Society. Sheraton University Center,
Durham, NC. (Sylvia L. Baxley, AESF, Central Florida Research
Park, 12644 Research Parkway, Orlando, FL 32826).

(Sept. 25-30)—American Chemical Society. 196th National
Meeting. Los Angeles, CA. (B.R. Hodson, ACS, 1155—16th St. NW,
Washington, D.C. 20036).

(Sept. 26-27)—Finishing '89. Telford Exhibition Center, Telford,
Shropshire, England. (Nigel Bean, Turret Group Plc, Turret House,
171 High St., Rickmansworth, Herts, WD3 1SN).

(Sept. 26-28)—"Inspection of Coatings and Linings for Immer-
sion Service” Course sponsored by KTA-Tator, Inc., Pittsburgh, PA.
(KTA-Tator, Inc., 115 Technology Dr., Pittsburgh, PA 15275).

(Sept. 27-29)—Liquitec Expo '89 (Carolyn Mesce, Liquitec
Expo, P.O. Box 630, West Paterson, NJ 07424).
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(Sept. 27-29)—Haztech International Fourth Annual Conference
and Exhibition. San Francisco Civic Auditorium, San Francisco, CA.
(Rachelle Scheinbach or Ursula Barril, Haztech International, 13555
Bel-Red Rd., C-96870, Bellevue, WA 98009).

(Oct. 4-6)—National Coil Coaters Association (NCCA) Fall
Meeting. Hyatt Regency at O'Hare Airport, Chicago, IL. (NCCA,
1900 Arch St., Philadelphia, PA 19103).

(Oct. 23-25)—"“High-Coatings.” 9th International Conference of
the Paint Research Association. Sheraton Hotel, Frankfurt, West
Germany. (Dip Dasgupta, Head of Information Dept., PRA, 8 Walde-
grave Rd., Teddington, Middlesex TW11 8LD, England).

(Oct. 24-26)—8th International Conference on the Internal and
External Protection of Pipes. Cosponsored by BHRA and Snampro-
getti. Florence, Italy. (Conference Organizer (Pipe Protection),
BHRA, The Fluid Engineering Centre, Cranfield, Bedford MK43 OAJ,
England).

(Oct. 31-Nov. 2)—"“Maintenance/Industrial Painting Practices”
Course sponsored by KTA-Tator, Inc., Pittsburgh, PA. (KTA-Tator,
Inc., 115 Technology Dr., Pittsburgh, PA 15275).

(Nov. 1-2)—"Paint Volatile Organic Compounds (VOC)" Work-
shop sponsored by ASTM Standards Technology Training. ASTM
Headquarters, Philadelphia, PA. (Kathy Dickinson, ASTM Standards
Technology Training, 1916 Race St., Philadelphia, PA 19103).

(Nov. 6-7)—25th Annual Symposium of ASTM Committee G-1.
Orlando, FL. (Symposium Chairman Robert Baboian, Texas Instru-
ments, Inc., Electrochemical and Corrosion Laboratory, Mail Station
10-13, Attleboro, MA 02703, or Sheldon W. Dean, Jr., Air Products
and Chemicals, Inc., P.O. Box 538, Allentown, PA 18105).

(Nov. 6-8)—National Paint & Coatings Association Annual
Meeting. New Orleans Hilton Hotel, New Orleans, LA. (NPCA, 1500
Rhode Island Ave., N.W., Washington, D.C. 20005).

(Nov. 7-9)—Hazardous Materials Management West Confer-
ence and Exhibition. Long Beach Convention Center, Long Beach,
CA. (Brenda O’'Neal, Show Manager, Tower Conference Manage-
ment Co., 800 Roosevelt Rd., Bldg. E—Suite 408, Glen Ellyn, IL
60137-5835).

(Nov. 18-20)—National Decorating Products Show sponsored
by the National Decorating Products Association. McCormick Place,
Chicago, IL. (Lillian Smysor, NDPA, 1050 N. Lindbergh Blvd., St.
Louis, MO 63132-2994).

(Nov. 28-30)—"Level ll—Industrial Maintenance Course” spon-
sored by KTA-Tator, Inc., Pittsburgh, PA. (KTA-Tator, 115 Technol-
ogy Dr., Pittsburgh, PA 15275).

(Nov. 28-Dec. 1)—The Inter-Society Color Council Williamsburg
Conference. Williamsburg, VA. (Roy Berns, Rochester Institute of
Technology, P.O. Box 9887, Rochester, NY 14623-0887).

1990

(Feb. 18-21)—Adhesion Society Annual Meeting. Sheraton Sa-
vannah Resort and Hotel, Savannah, GA. (Adhesion Society Presi-
dent Jim Wightman, Dept. of Chemistry, VPI & SU, Blacksburg, VA
20461).

(Mar. 13-15)—Electrocoat/90. Drawbridge Inn and Convention
Center, Ft. Mitchell, KY. (Cindy Puthoff or Anne Goyer, Gardner
Management Services, 6600 Clough Pike, Cincinnati, OH 45244).

(Mar. 25-29)—RadTech '90—North America. Radiation Curing
Conference and Exposition. Hyatt Regency Chicago, Chicago, IL.
(RadTech International North America, 60 Revere Dr., Suite 500,
Northbrook, IL 60062).

(Apr. 2-6)—11th International Corrosion Congress. Florence,
ltaly. (AIM—Associazione ltaliana di Metallurgia, Piazzale Rodolfo
Morandi, 2, -20121 Milano, ltaly).

(May 2-9)—Surface Treatment '90. Hannover Fairgrounds,
Hannover, West Germany. (Hannover Fairs USA Inc., 103 Carnegie
Center, Princeton, NJ 08540).

(May 14-15)—"Analysis of Paints and Related Materials.” Sym-
posium sponsored by ASTM Committee D-1. Pittsburgh, PA. (Mar-
sha Firman, ASTM, 1916 Race St., Philadelphia, PA 19103).

1991

(Feb.)—Inter-Society Color Council Williamsburg Conference.
Williamsburg, VA. (Louis A. Graham, Lou Graham & Associates,
Inc., 1207 Colonial Ave., Greensboro, NC 27408).
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Sumbug’ from IHillman

Bill Tomc was recently tempted to come out of retire-
ment and apply for a job advertised in the Cleveland Plain
Dealer by the U.S. Department of Housing and Urban
Development, to wit:

“Wanted—Defective Paint Inspector”
However, Bill was nonplussed in submitting his applica-
tion as to whether his years in the paint industry entitied
him to claim that he was defective or that he had much
experience with defective paint. In any event, it appears
that Bill decided that continued retirement was the better
part of valor.

And—speaking of Cleveland—Sid Lauren was in-
trigued by an abstract in the Cleveland Society’s program
for their 32nd Annual Technical Conference. Sid writes,
“Here, then, is a quote from the abstract of a paper titled,
‘Coatings Formulation Using Mixture Design Experi-
ments’:

‘A coating is a complex mixture of pigment, binder,
extender, solvent and addictives.

Is there a paint—pardon, coatings—chemist alive who
hasn't worried about his addiction to additives? They
compose a class of materials that we sometimes feel we
can't live with—or without.”

Sid, it seems, also had his memory jogged by a one
liner in Postscripts of the C&E News, which told of an
announcement of a lecture, “Surprises in Obstetrics.”
Someone had pencilled in “Mary had a little lamb.” Sid's
recall (back to grade school) brought this version to his
mind—"“Mary had a little lamb. The doctor had a fit.”

Speaking of addiction, our readers may remember Dick
Twomey and his addiction for inspirational poetry. Well,
this month he has sent us a poem that is less inspirational
and more to the point for so many of the lab slaves. It was
discovered by Paul Berens, who is described as semi-
retired from the Touraine lab—with a good memory.

Paint chemist, paint chemist, miracle man
Make me some paint as fast as you can.
Todry in ten minutes and last for ten years;
Flow out to perfection, but no sign of tears.

Paint chemist, paint chemist, grind it so fine,
Minimum Hegeman gauge reading, nine.

No settling, no skinning, no float, and no flood,
Resistance to everything, better than good.

inspirational to the dessert

Paint chemist, paint chemist, what do you say?
Ten gallons, ten colors wanted today.

Spray, brush, or dip and roller coat, too,

Five bucks a gallon will just about do.

Paint chemist, paint chemist, did | forget?

No smell, no fumes, or the workers will fret.
And film must be lethal to molds and bacteria,
Good Heavens, the fellow's gone into hysteria.

Philosopher Dick Kiefer takes us from the less than
humble pie, that is!
Sometime when you're feeling important

Sometime when your ego’s in bloom.

Sometime when you take it for granted.

You're the best qualified in the room.

Sometime when you feel you're going
Would leave an unfillable hole,

Just follow this simple instruction

And see how it humbles your soul.

Take a bucket and fill it with water

Put your hand in up to the wrist.

Take it out—and the hole that's remaining
Is a measure of how you'll be missed.

You can splash all you please as you enter
You can stir up the water galore,

But stop—and you'll find in a minute

That it looks quite the same as before.

There’s a moral in this quaint example
Just do the best that you can

Be proud of yourself but remember
There is no indispensible man.

Paint chemist, paint chemist,—a suggestion for you,
Show your boss the first poem, not number two.

—Herb Hillman
Humbug’s Nest

P.O. Box 135
Whitingham, VT 05361
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now ju
goes with the flow:

New Acrysol® RM-825 makes thickening easy.

Latex paint thickeners have never been easy to work performance by providing superior flow and leveling,
with, particularly the dry cellulosic kind. But all of increased film build and excellent spatter resistance.
that is about to change. It's the easiest way to improve the performance
Because now there’s new Acrysol RM-825 rhe- of all your latex paints.
ology modifier from Rohm and Haas. To learn more about this smooth operator,
A smooth, lower viscosity liquid, Acrysol RM-825 contact your Rohm and Haas technical representative.
is both easier to handle and easier to incorporate. Or write to Marketing Services, Independence Mall
And that easy-going manner carries right overinto ~ West, Philadelphia, PA 19105.

REERA

Acrysol is a registered trademark of Rohm and Haas Company. ©1986 Rohm and Haas Company ~ PHILADELPHIA, PA. 18105




Ask us about SLIP..

We'll work with you!

If it’s slip you want, we have the product for you! Sure, we can make a surface
slippery enough to slide a beer across, but we don’t stop there! Daily, our
applications lab is solving problems such as reducing slide angle slip, reduced
dynamic and static coefficient of friction, or customers’ special requirements.
Among our high performance problem solvers, consistently relied upon by our
industry, are:

FluoroSLIP 225
A fluoroethylene with just the right mix of PE and PTFE for slip

SST-3 or SST-2
Pure PTFE in a particle distribution of 5 or 12 microns

Versaflow Base
a liquid 100% N.V. polyethylene for solvent systems

Shamrock respon

Shamrock Technologies, Inc. U.S. Regional Office: Ohio Canada
Fi f Pacifi t. Chicago, IL (312) 629-4652 Sexton & Co. Industrial Colours & Chem.
Noe::ac:k ;CJ‘ g7§14 Sales Regions: Cincinnati, OH (513) 542-1925 Brampton, ONT (416) 453-7131
y NJ. 2
Georgia Pennsylvania
Phone: (201) 242-2999 Kinsmen Corp. S.E. Firestone Associates Europe:
. Atlanta, GA (404) 355-9550 Philadelphia, PA (215) 635-1366 Shamrock Technologies S.A.
elex: 138691 Colombier (NE), Switzerland
Fax: 201-242-8074 r'f'ggﬁ:s o J.M. Gillen Co. +41(0)38 412464 e
Troy, MI (313) 643-9280 CUdcycEAI(H2) 2573500 Fax +41(0)38 411982
Missouri Texas
Cemsac Chemical Stamat, Inc.

St. Louis, MO (314) 532-4330 Dallas, TX (214) 333-2181



	Journal of Coating Technology 1989 Vol.61 No.774
	Contents
	Comment 
	Abstracts of Papers in this Issue
	Federation News
	Regulatory UPDATE
	Government & Industry
	Evaluation of Corrosion Protection Methods for Magnesium
	lnterlaboratory Testing of Viscosity in the Low Shear Rate Range (Below 10 Sec-I) 
	Low VOC Coatings. General Considerations and Applicabil of Liquid Crystalline Binders-
	Dissolution Rates of Polymers and Copolymers Based on Methyl, Ethyl, and Butyl Methacrylate
	Society Meetings
	Elections 
	People 
	Obituary 
	Meetings/Education 
	Literature 
	Book Review
	Coming Events



